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FOREWORD e . . - : (\ '

\ ' )
The United States Army Research Institute for the Behavioral and ‘

"~ Soadal Sciences (ART) engaged the Northwest Regional Educational Laboratory

under contract DAHC19-78-C-0042 to -assist PLANIT authors in writing team \
. Jlesson scenarios. Needed was a set of recommended modificatiohs to the *
PLANIT language and a detailed set of autharing guidelines. - .

PLANIT or Programming Language for Interactive Teaching, is a.portable, ‘

time*sharing computer software system and authoring language used for the
preparation and delivery of computer-assisted instrugtion (CAIL).

Charles Frye spearheaded this effort of assisting conventional PLANIT

authors to become “"team” authors. _ .
— K [t
) This Research Report is a comprehensive study of modifidations of
. the conventional PLANIT language and is a eomplement to Research Report

1286, Converting PLANIT Lessons to Enhanced Format,” by Charles Frye.

“ ‘ o\ -
, L SEPH R ) .
] ’ ) ' : ‘ pnical™Director . . o » ¢ .
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This Research Report dlscusses several efforts which were undertaken
to assist PLANIT, authors .4n the writing of tgam lesson scenarios. It also
describes” and illustrates the assistance given to’ two such authors who were
engaged in team lesson develppment pursuant to a contract between, the
United States Army Research Institute, and Sensors, Data,. Decisions, Inc.
" SDD is the prime contractor for whom thls work has been done under a ,

‘subcontract arrangement. .. \ by - . . :

.

“

The text of the document first sets forth a definition of team tralnlng
hich is meant to be a frame of “reference, ‘for. the authorlng featur£§ later,
iscussed. " After .thisy Several specific authoring strategies are presented
ich enabled the kind of lesson presentation desired by %he SDD authors.*

A demonstration Jlesson is descrf%ed which was developed to qu1ckly
w PLANIT team tra1n1ng concepts: The rationdle *for the lesson is  _
cribed: in the text and the 1esson itpelf is attached 1n the appendix.
s
Two other 1mportant products of the éffort are als contained in
the\appendlce84\ One is a set of recommended-Mbdifications to the PLANIT.
T 1anguage which 18 designed to*31mp11fy the\team autho ing process. The
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INTRODUCTION

'u31né only the pr1m1tléz team features which had been added. NWREL prov1ded

.

EXTENSION Oﬂ—QOMPUTERrASS;STED TEAM TRAINING THROUGH COORDINATED LESSON ‘/ -
SCENARIO 2 . ' ' o .

-~ \]
’
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> -
The Un1ted States Army Research Instifute (ARI) engaged .Sensors, Data,
Dec131ons, Inc. (SDD) under contract DAHC19-76-C-0042 to develdp\computer- .
assisted instruction that 'trains teams of tactical data- system users. The
overall objective of the work was to produce the xequlslte instructional
trategies for computer-asslsted team tra1n1ng and .to construct and implement
d "brassboard" system for conducting an on-line verification of the approath,

“In pursu1t of these objectives, SDD prepared lesson scenarios in a
computer’ language called PLANIT (Programmlng Language for Interactive’
Teaching). PLANIT has been used extenslvely by.the Army in applications
which require the installation of a CAI software system in an operating .
tactical datd system environment. °Termed "Embedded Training," the concept
of utilizipng the tact1ca1 hardware itself to autdmatlcally dispense and .
supervise the training, has been promoted by ARI for several years. Thus,
prospective tact1ca1 operators would be trairied by the' eduipment they are
expected to learn to operate, via the same communication devices that they
will eventua11y use in their duty stat;on assignments, . .

R e ' ¢ o

PLANIT has been an“effective CAI software vehicle for this training
due to 1its machine 1ndependence and its extensive repertoire of authoring

records are kept automatlcaIIy ~ Since PLANIT had beeniideveloped with public
funds, .it was read11y available for this *new applicgtion at no- additional
*expense  to the .government, However, PLANIT was oriented exclusively toward
individualized training applications. Since tactical tralnrng needs also

ompassed the tra1n1ng of "terms,". a feasibility study-was launched to
determine PLANIT's ut111ty in this regard, ﬁmpd to add some experimental
authoring capabilities to the-system which would permit further. exploration
of this particular applicatibon. That work was canducted _by the Northwest
Reglonal Educational Laboratory (NWREL) under, contract number DAHCI9-76-C- 0008,
resulting, among other things, in a modification to the PLANIT system which
would enable the authoring of experimental team lesson scenarlos.

A S .
,8DD used the modified PLANIT in th to author their experimental

team fire missipn tra1n1ng scenarios. is work is being reported separately.
However, since the work was noVvel, new authoring strategles had to be
devised in-order to make the PLANIT léssons eXecute if th® desired. fashion

y,,4ifﬁ§E¥i§§aé§~WQLle§,;£awﬁxﬁgunion odeuf0£_£3a1neeawwh§re performance

consulting during the .early stages of thls effort to help work out some of
these authorlng proble 8. . -

~

“

—r “, . [

y e . SRR O v

" e 4 ”
)

1Frye,_C H The Egasiﬂility of Adding Graphics and Team Training Support
ta PH&NIT Final Report, ARI Technical Report TR-77-A27, December J977




o
It became obvious as.the work progressed that the consulting experience
‘would give NWREL the information to provide two important serv1ces ‘relative
. to the Embedded Trifnlng effort. They are as follows: ’

~

. et

) ) 1. To recommend- a much more comprehensive ‘authoring modification |
« to the PLANIT system which would ameliorate authoring problems 31m11ar to
ghose faced by$DD, and , .
. — : . ,. o
~ . \‘J//To prepare a set of authoring guidelines which| would explain<how to
* apply the authorlng conveniencea to a-wide sample of ‘team lesson strategy

needs. ‘o . X 3 .

With these mandates in view, ARI negotiated an amenrdment to. the SDD
contract which prov1ded funds for a sghaQntract to NWREL, making the period

- of performance coincide with the remaining time-on the SDD contract for. '/—\

-+ maximum overlap,and continued mutual exchange of information.. Theréfoye,
the NWREL statement of work-consisted.of the above two po1nt , plus the

- . development of a brief demonstration PKﬁNIT lesson which wou?d be suitable

for communicatfng the concept of, tedm training within a very short period of

time (such as, in connection with briefings at ARI).

o In, 2eportlgg the "results of this present effort, this document includes

. a conceptual statement defining the nature of team tralnlng and its requ1re—

oA , ments, and a discussion of the problems encountered in the SDD authoring

' process and the procedures devised to solve the problems for ‘the short term

! ’} (i.e., within the limits of the present PLANIT system) :
. . 3 .
) ' ‘- The appendices contain the rema1n1ng contract report, including a

set of recommended changes to PLANIT in order to implement a more compre-
hensive team authoring facility, guidelines for team author1ng, a d z Eopy
i.EOf the lesson scenaric and sample run for the.dqunstratlon 1esson m

preV1ously . . e N
- . o - \ :
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TEAM TRAINING DEFINED - e ' N

\

. The concept of teamwork and-the team behav1ors
.which are .involved is so nebulous as to elicit a_
_ wide variety of mental images. Team members might be
: working side-by-side or separated by great distances.
They might be engaged in physical work or mental work"
or both. ' They each might be R&ssigned 1nd1v1dua1 work .
which will later be .integrated or they might be - ) .
huddled and working together. '

%

: There are many reasons for performing an activity
through tedmwork rather than on an 1nd1vidua1 basis,
usuch as: Yo N

e To distribute excessive gnergy requirements,
bringing them within reasonable human 11m1ts.

e To achieve‘arhigher.qhéntity output-than would
be possible individually. - ,
. . Co

® To accomodate a geographical spread occasioned
by the kind of work being performed.

&€ To enable the processing of stimuli which are
being received ‘too rapidly for anV1nd1v1dua1
bo handle. . ,

“e To dlstrlbute de01si%% making with the tntent
to improve the quality of the decisions through
a process of consensus.

N . ® .To build morale ‘ -~ .

Probably no team effort will have all ‘'of the.

. characteristics. Rather, there are-different kinds of
team efforts, Even so, there are many ways to’ traln
teams. HoWever,>the objective here is to define what -
is ‘meant by the kind of team training that .characterizes i
the intent of the embedded team ‘training system described
in this document. It turns out that for many kinds of
t%rmwork situations, individua{ized-traininglwill suffice,

il Therefore, we will examine several typicei team
‘models and describe a seemingly satisfactory training
~ ;model for each. Attention will then-:be directed to one 4
s of the models. which best characterizes thé kind of team

training®envisioned by thjs effort. . '
4 :




Before entering the dlscu551oh about pﬁrtlcular team
models, there-are certain observations which will pertain
to all of them, collectively: It is assuméd that the
observations perta1n to feam activity in. general and -
therefore pertain to téamrmralﬁing as welt. 5 o
’ - . - ,
Observation I." Team’ act1v1ty begins with a common -
. . source of supply or information
p ' .S _ such that each of -the team members )
: . draw from that source. We will call . e

L _ that source a Common Data Base (cpB).

Observation 2..‘Team‘actiyity results in-a product ’
T~ or a related class of products, either -
A of which might be turned out in quanti- _ \‘

'Q\ ties. . : '
X . i ¢ . - ) '
Observation 3. The product might consist of something ;'
\\\ . : . (or several things) which are manu-
- ’ N factured during the team activity or .
) K it might consist, of an "update of the

’ ) N CDB_or beth: \ ‘ , 20 SRR
N

With these three observations as a frame of reference,.
let's proceed with ¢he discussion of some team’ models.

|

Electronic Apparatus Assembly Model
. \
. ) The 1nSp1fat10n for this model comes from the fam111ar L
> reports of production methods in certain Japanese electronics
* factories.~ The workers ar iven instruction, in groups and
individually, regarding the assembly ofeEome particular

A 4 . -

. "' apparatus (e€.g. a television set). This|{common beginning
. even incTfudes group singing and calisthenics. - The results
) are claimed to include teamWork. benefits ih the productlon
' of television sets, etc. ' —

®

- . N ;
The plctorial model of thls kind of teamwork is falrlw
simple: .




- : ¥ _ "

Note.that each vertical path represents the h1story of
a single team member culmrnatlng in a product (P).: In this
model, each team membep produces a «distinct product. Note
; 2alse that the model can be generalized to, a team of any
51ze greater than or equal to two members. i

The trainlng implications for this model do not
,normally require team features of the kind that entail
interactidén between- ~training packages Thisg team is
‘essentially afcollection of members who are performing

—1nd1v1dua11y so their- training (particéularly the cognitive-

‘unit.

+ or manipulative-type)}} can just as we11 be admlnistered in

1nd1v1duallzed~packages.
- ' ~

Space Ctaft Assembly-Model &

This model differs from the "electronic apparatus
assembiy" model primarily in the unified nature of the
product. The plctorlal representatlon is as follows:

[ I w . . . k

Note ‘thtat a distinguishing characteristic of this
model is in .the retained identity &f the contribution of-
each! team member to the final product. It is possible
to disassemble’ %he-produet—and recover the piece that
each member produced . .

Many would be quick to point- out that this is a
gross over-simplification of the building of a space
craftL that much interaction goes on and the data base
is continually being updated. * Howe ¥ that observation
would pertain only to cofrections in faulty designs (which®
probably often occur).,+Th1s model assumes a perfect
design and a delegation’ of tasks to prcduce components
which are 1ater to be integrated 1nto a single operational

S, =5- . ¢

L4

)

-
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Another common exafmple of th1s model is found in - SRS
the programming of a large computer software system L,
where each of many subprograms is assigned to.some S N

1nd1v1gpa1 member of a programmning team. The f1nlshed
prodict will be an-1ntegrat1on of the- 1nd1v1dua1 ,
efforts-of each of the members. ~ - . : : ¢

) As in the previous model, sin¢e the task is bexng - "
performed independently, . the tralnlng to perform that. .
task can. just as well be™adrninistered individually. ¢
Therefore, agaih acknewledging that this i3 %}ually e e
a team exercise, the’nature of the ‘team modeljdoés-not < oY
require the acqu151t1on of team behaviors. as a tra1n1ng N
objective. .. . .- . N

3

» .

3
3

Air Llne Reservat1on Model ° P ~ S e
This modél d1ffe§s from the previous ones in at &

"least two respects he product consists of updates a- . <
made to the CDB, and the product cannot be disassembled.

into components which can be 1dent1f1ed w1th particullar

team nmembers. . T s

" The pictorial of this model follows: T

-Here, as before, the members ire work1ng 1ndepen- ) \
dently. Of course we know from experiende that the agents ' - -
quickly confer with ome another when the computer Zogs . e
down. However, when the system is working as,it should, A
the model requlres no interaction between agents Thus e
*because they do their work independently, they.can rece1ve
adequate job training through individualized training:

packages. Teak behaviors' areé not partaof the learning ; ’

goals for the execution of this part of their task. N4




v Computer-Based War Games Model

This madel is, 51m11ar to the prevxpus one, adding
.only areal time' 1nteract10n requirenent among the tean
. ‘»members during the course-of the act1v1ty. Its pictorial
" might be represented as follows: o

-

v ' - ~
Al .~

- Acti~
ﬂ )
. ¢ vity

"The operatlon of this model con51sts of actual
team exercises, on actual equipment but with simulated data
and -with an aborted or non-effective product. The
— ' attack 15,333 real (at least in ‘the time frame of the
exércise) the guns do not actually fire (or if they
do, 1t is not for effect). .,
The Computer-Based War Games Model has served as
the primary vehicle in the past, together with adjunctive,
o . classroom sessions and reading assignments, to train
RS recruits to operate the’ varlous military taktical’ systems.
Typlcally, 51mu1ated,run§,are monitored by a trained
instructor -and then a debriefing takes place at a later

time,. perhaps, in, a classroom. -~ )
) " No argument is intended regarding the fact that
. ‘ training does take place within the 1ntroduct10n—81mu1at10n—
L~ debrltflng-paradlgm, However, two things should be fairly
o . Obvious about: the wise: of the tactical system in this mode;

“its object is not: pfoductiV1ty since the normal product 6f

. the system (firing accuracy) is'deliberately aborted, and -

it is not teaching, it is testing. A novice would be com-
pletely lost in the system just as one with no previous

flight training would be completely -lost in & L}NK trainer.
The training has occur e prior to the exposure to the

. equipment and the simulation work on the equipment tests !
whether the tra1nee can perfOrm acceptably the skills which:
have been taught Lo

- 14

; \)‘A':." -] -
SERIC e 13




o

RS 4

s,

Thus, the Computer-Based War Games Model can be .
described as modifying a team-operated production
 stactical system by eliminating its normal g;pductivity, '

and using it instead as a performance testing device
which either declares the trainee's competence or
provides data for further remediation and training.
. . : >

The training for this model-requires that team
behaviors must be learned along with cognitive and <
manipulative skills.\ However,dat the risk of too much
. redundancy, 'note that the learning takes place in the
classroom or in the books but not,on the simulator. ° -

The simulator is only providing feedback for the learning

that should have already occurred. The new learning -

effectivedess of the feedback will await the debriefing

(which could be a comment made at the momentbor a later

session .in a classroom). 'gﬁ
¢ >

< A

This last modgl will complete the progression. —

v e A Y
. . -

-

Tactical Fire Control Model e -

14

'The pictorial for this model was implied in the
discussion for the previous %ne, *amely the same but .

with the addition of a product (which was eliminated.
from the prior one for simulation purposes):

s




o~

" This Tactical F1re Control “odel would seem to p
1ncorporate all the features of a, generalized tean
exer01Se, at least as far as the current state-of-the-
art has carried it. , Note that it includes all-of the

3 + following elementS'
\ ' > Lo ¢
' ) o A common data base (of 1nformatlon and
R materlals) . " , :
\ r .' \a’ ’ .

° :leferentlated team member activities Lo '
" @' Provision for updatind the data base

oo . e . Required interactlon among team members
e Common product (components not traceable
to cantrlbutlng team members) .

. ) . Such a model as this places. heavy requirements
on team behavior objectives among other performance
critéria for the training of recru1ts To rely solely
s -on individualized training packages "(of any kind) would
. , fail:to exercise the recruit in some of the skills that-"
. will be needed to operate the system. ’ h

-
. - Y
o .- v ]
. R

" - Implications-of the Models for Team Training N

4

p . I 4

. : In all but “the-last two models, individualized

- training packages would seem to suffice. Althpugh

. ] there.'were several instances of team performapce,

' ’ the team members were expect%d to perform essgntially

" . - -.non-interacting tasks which were later to be integrated -
e 1nto a single product. oo

LY - . .
.

X2

‘However, in the last two there; appears a clear ' .
mandate for_ addre551ng teanm behav1ors 1n the tradining.
’ ‘  "In any case, ‘it is generally true that the mdre °
Le? similar the training is to the intended task, the more
' . effective it will be. The implications for thls are
s quite-clear, especially where the task in question in-
, > volves the operation of a computer: that training can .
- “— ,  “~—Dbe threaded into-the-aectivity itself and-thus-produce — - - — ~————
L *-  nearly ideal similarltles to the expected task.
Computer-assisted training has tabllshed its effec-
tiveness by now, and can quite sibly be used to
direct the training in e1ther of t é last three models.

» .
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:In the -case of the A1r L1ne Reseﬂvatlon Model,
the computer-assisted training can' be presented in

individualized fashion. Several such systems exist -

for this mode of instruction, dependlng on ,the kind
of lesson presentation desired and, the typé of equip-
nent on which:the system is- des1gned to operate.

'~ In the case -of the last two models, relatlng to
F1re Control Systems, the PLANIT wauthoring system is
being. modlfled,to accomodate the kinds of team
training requlrements which are found to.be necessary.
'The following featuTes are presently avallable or
planned: . © \

-® Scenario authoring and execytion facility

(avallable) ’ - y \

IV

° Prov131on for a Common Data Base (numerical
mode ava11ab1e, generalized data capability
planned)

y &

e DProvision to update the data baJ; as required
(available) . " - \

o> Provision for acqu1s1t10n of 'and communlcatlon
among team members (avallable,tenhancement
planned)~

e Provision for the 1ﬁdependent and/er inter-
‘dependent execution of team lesson scenarios
(available, ‘enhancement planned) .

) Provisionofor‘manipulating the hardware'in a
manner that will not be distinguishable from,
the ultimate task (available) -

s e Provision for the generation of output data
’ ~ which can be correlated to the Antended system
product (avallable) . ) .
- t
- There -are at 1east two magor 11m1tat10ns Wthh will
probably be evident but will nevertheless.be stated:

-- — o —The cemputer cannot—accomodate 311 of the e -

' tactical software and all of PLANIT at the

" 'same time. While training is in progressj only
a segment of the tactical system can be dealt
w1th at any:g1:7n moment.,

L. . -
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| 2 It will normally not’ he practical to ‘thread
«training in W1th thé activity.of a production )
- fire control system. There will be no dxtra oo
N time avallable to take the operatlng team . )
. xmember through remedial "exercises while, guns -
* are firing. The exception may -be found in the .
.+ critical situations where trained operators .
have ‘been. 1mmob111zed and novices nmust. step in, » )

In sumqpry, there was-an attempt to deflne team

-training in téerms of a spetialized kind of requirement ,
for the dellberate teaching of team behaviors. Many of

the tasks whicH are rightly considered to be team o ©
exeréises do.not require ag interdependent, interpersonal,
kind of team member performance. -‘Rather, the elements of
the team task have been so delegated that the team'members '
can perform their work largely 1ndependently. For thig

‘kin8 of team mémber per formance, individualized training

should be sufficient. - . '

However there are interdependent team tasks, par- \
ticularly aﬁ‘ﬁg Tactical Fire Control systems, where .
team members must act in concert, where no one member ) ¥
of the team can perform the task satisfactorily unless

all' members perform satisfactorily. The training for ..

this must ihclude .the teachingy of team behaviors. Also,

since the facility is available, there is no better place

to deliver the training’than on the system hardware itself.

L4
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"Initialization : ‘ R

TEAM SCENARIO PROBLEMS AND SOLUTIONS ~ . o

LYY

-~

¢ [P,

As already indicated, SDD did their team lesson
scenario devélopment using a PLANIT which contained
only the rudimentary set o¥ team authoring features, :
including: ‘ . .

2 v

e DUT MATRIXNAME ° .

e

e FETCH MAPRIXNAME |/

. e DIAL n 'MESSAGE.' (Usable in @alc) ' g

.

e TERMINAL ~ : .

SDD personnel had no difficulty learning conven-
tional PLANIT authoring from the user manuals. .They
requested consulting help for the team logic. This
was provided in the form of one on-site visit and
several: exchanges over the. telephone. In addition,

"several sections of scenario were coded for thenm,
either to use as it was, or to provide a model which
they could ‘modify to their needs. y '

-

.

Initiglization is taken to include the initial
gathering of the team members onto the team lesson,
eproviding suitable points in the lesson logic where
necessary data initialization could occur, 'and making .
possible a debriefipg and re-initialization for the.
ne;t team. ,
The 'code provided to SDD was taken from the example
in the Feasibility.Study'report.z Some modification of
this example was necessary to adapt it for two-person
teams and to provide re-initialization logic. Also,
a different’ COMMON Matrix -size ‘was desired. The
code provided for this task follows:

- \ '
. .

W, e T n—
' R " -

Ibid, p. 53:
' é

~ S -
. .
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i

FRAME 1.001(D.)~' &
\ > -
G2. CRITERIA
C:SET MATRIX(X,10,4, 2)
IF LINK(9) NQ 0 C:PUT X C:LINK(9)= 0 .
ELSE C: LINK(Q) 1 C:FETCH X o
IF PROD X(1,3,I) FOR(I=1,2) NQ 0
F:SORRY, ALL POSITIONS ARE TAKEN. TRY \ANOTHER TIME. B:6

FRAME 1.50 (Q.) s ‘.

G2. TEXT
ARE YOU FDO OR FDS?

FRAME 2.00 (Q) ) 5 - ‘ )

G3. ANSWERS DA
0 KEAXWORD ON

A F " 5 . TN

B FDS ‘

G4. ACTIONS -

A C:SET COLOR=1 Y
B C:SET COLOR=2 |, :
- R:ANSWER ONE.OF THE TWO' OR TYPE '< FINISHED'

Sog?

y '

FRAME 3.00 (D) .

G2. CRITERIA

C:FETCH X : ,

IF X(1,3,COLOR) N K .

F:SORRY, WE HAVE O E OF THOSE ALREADY. CHOOSE ANOTHER B:2
. .ELSE C?8ET X(t,3,COLOR)= TERMINAL C:PUT X B:5 ,

/, .

°

FRAME 4.00 (Q)
.G2. TEXT . ' -

"~ DON'T HAVE ALL THE PLAYERS YET TYPE GOt TO CHEQK:AGAIN

L4

A ‘GO L™

~ 63, ANSWERS - : - g

FRAME 5.00 (D) <~ ; SN :

G2..CRLTERIA < - LT .
.C: FETCH X O o
IF PROD X(1,3 1) FOR(I=1 2) EQ 0, B:4
"ELSE C: LINK(Q) 0 F:0K, LET'S GO. B:FDO, FDS; COLOR
A . Y .
gl . il - B . ” )
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.. A DEBRIEF L

Y

. causg Frame 7.00 ‘to .be executed.

-

¢

a0
!

i
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-
Ya Ay e
-
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1
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=

FRAME 6:00 (Q) R : R

voep
L

g

G3.. ANSWERS | 3 = :
! 0 WAIT 10 . 14 i .

Py

" G4. ACTIONS . " | » i
“~' C:FINISHED :

. i

'FRAME 7.00- (P) ~§

G2. STAMEMENTS i R
F: DEBRIEF AND RESET ’ oy
C: SET MATRIX(X 10,4,2) C:PUT X &

.

example is similar
further explanation ~ .
However, a couple of- th1ngs will be pointed ot

" Most of the logic in the abov%
enough to previous examples that no
, is needed.
out. - y L b

%
< Note the second -and-third ldsson line of Frhe 1.00;
where the LINK logic appears. These two lines will cause

‘the Common Matrix to be’1n1tia11f'def1ned on the first
execution of the lesson. ;

g

Next, rniote that the last line of Frame 1.00 terminates
with a branch to Frame 6.00. Under normal student canditionms,
if all positions are indeed occupied, the branch -to Frame .
6.00 will s1mplx,qpt1vate a ten second waiting permod - :
after which that s'tudent will be logged off. However,
the author will know at that point that the word, "DEBRIEF"
.can..bé. typed during the ten second interval whlch will b

It was intended that’

SDD would add code té gause any 6%1ues of interest to -
be printed in Frame 7.00, after'which the Common Matrix -
would be re-1n1t1a11zed 1n preparation for the next team

Al

Compar1ng theoabove example with the initialization
example in the’Gu1de11nes (in Appendix B), one will find
a marked simplification due to the additional ‘authoring
directiye Not only is the code simpler, it is also. ;
more ef%’btlve in that® the PLANIT system makes the dete™-

mination whether the team is together and when to let

the students proceed. Effifciency is also Improved by ‘
an ordér of Mmagnitude. It is no longer necessary for

a part1cu1ar student's lesson to execute simply to deter-

mine whether that student should be allowed to proceed

Rather, that student is not scheduled until conditions
haive been met.

?
L w7
¥
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Synchronlzatlon : : e R
The SDD- lessens were prepared for two-member teams-

where~the members were’des1gnated the "FDO™ and MFDS",

respectlvely \ .

e

+
b4

. fThe synchrbnization requirements” followed a regular
pattern thrqughout the series of- 1essons, described by
the follow1ng steps . .
‘Fire mission optlons presented é—ﬁboth the.

. Step 1:

€ - Ca . _ ;

Step 2:~ FDO -chooses an option wh;le the FDS waits.

Step 3:
. movés on to the next fire mission opt/ion

- list. L * . . A

—

- Step 4: PDO waits-" to enter next option wh11e FDS
R . enters previous optlon. _ .

-

Step 5: FDO entens next option as the‘cycle repeats.

Thus, the FDS is held exactly one méve behind tlie FDO,

moving .together in~this fashion throubh the scenario.
One var1at10n to .this pattern allowed the FDO to ~

move to 1ndependent ‘execution of -another scenario

while the FDS proceeded alone through the fire missiont

scenario without the interactiqn with the FDO,

The synchronization algorithm .devised- for thise -
requirement -made use of the PLANIT Common, matrix, DIAL
command, WAIT directive,.and,a synchronization codé
number scHeme. The SCenarIogpf‘r the“FDO and EDS wgre
51m11ar but not 1dent1ca1 o < “ . .
The FDO executed a normal PLANIT Questlon frame

wherein an -option list was presented. and one of the// oo

options (by number) was glven as the respbnse « "Then,
instead qf allowing execution to move from one Question °
frame to the next, execution always branched . after each
of the Question frames to a set of control frames, theh,

FDS 1s 1nformed of PDO's choiceowth%{FBO' ot

back to the next Question frame in .the sequence.” The
Question frame sequence was deslgnated by frame numbers
in an array called SYNC, wherée each syrchronization’ code”
number value, when used as a subscript to the SYNE array,
‘designated the appropriate next frame 4n the sequence.
Therefbre the synchronlzatlon code number, together *

.4
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p .ﬂ , "‘E“ . * , '.” * * . . .. :o
: with the SYNC¢array,‘uniqué1y defingd ‘every, point of - .
progress tlirough the lesson scenario. ‘The‘control '
frames to implement this algorithm included an. ) . S
iYritialization frame at. the beginning of, the lesson . -
,segment, and. a set of synchronization franfes. placed
. within the lesson segment. IR ' - 2 . L
The initialization frame.contained the initialization '
. ‘logic descyribed in the previous serioq,as well as the
SYNC Yrray definition. [The statemeénts for the latter
were as follows: " : s T , e
C:SET MATRIX(SYNC,60)« A RN '
C:SYNC(1)=ARRAY(9,1§,11,12,13,14,&6317;@tg.Yn—‘ Lo+ . o
* C:SYNC(17)=ARRAY (37,etc:) - ° . . ¢
etc. _ e : ' o T o R
. ’ P4 N ) ': ° & h @ \'-‘ K * »
The complete array declaration has_not been filled in - ®
. above (as designated by the '"etc.'): Howgver, .the numbers .
. are the frame number values corresponding to fﬁé@synchron-
ization code values. For examgl ) a:synchronization code q R
value of "17" would show’ that ‘the team is executing frame
number 37. The PLANIT. logic iriplementing .the. synchroni-
zation follows: N T ) s :
< . : " p s 7 ;
o . U S . . S
FRAME 5.00 (D) . e . o T
.- L , 2 s . U 2 £ o . N '
G2.” CRITERIA ¢ S Lo T
¢ - C:FETCH X . C:X(1,3,1)=RESPONSE C:X(3,3,1)=X(3,3,1}+1
.~ =~ <. C:PUT'X v ~ DT e
. ' IF x(3,3,3) LS X(3,3,2) B:SYNC(X(3,3,2)) . - - » -
-. .  IF.X(3,3y1) EQ X(3,3,2) ‘B:8 S J - ,
o ELSE F:@$ e e T : ’ .
' FRAME 6.00 Q) ' - _ Y <;\\ . e ' '
. PR . B . .,' \ . = . o~ ~ .
g * G3. ANSWERS > LS ’ )
: 0 WAIT,5 - | o . :
- A-DUMMY L~ . ,_.’/, . .
. G4, ACTIONS - ¢ _ T T :
—A F:STANBBY. \,5/ LT .
. . . . . . “‘ -
- FRAME 7.00- (D)~ N SR :
G2, CRITERIA . R e .
- " C:FETCH X o C o e o 3 ’ ,
IF X(3,;3,1) GR x(§,3,2) F:@$B: 8, 5
- .'\ . “ a'\’*. '?Q;‘; ’.
P ' * . & / K - ‘:‘*v“..
[y - ' ~ ' N o he “,
“' 16 - f') 3
oo > K 2?; : ol .
’ \ .r\
o Lot Lot . .
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¢ f R . .
FRAME 8.00 (P) - . \\% Y S
_G2, STATEMENTS *+ N - .
TB:iM1,M2, M3, M4, M5; X(1,1,1) ;o ¢

M2:DIAL§FDST I THINK 'FIR®' IS TH IGHT .ANSWER. B:TAIL
M3:DXAL FDST I THINK 'CLEAR'. IS THE IGHT ANSWER. B:TAIL
M4:DIAL FDST ‘X THINK 'CORRECP?' IS THE RIGHT'ANSWER. B:TAIL
- "M5:DIAL FDST I DON'T KNOW, THE RIGHT ACTION, YOU CHOOSEr
. TAIL: %.. - / . - - ’

M1:DIAL FDST I THINK "PAGE' IS THELi;GHT ANSWER. B:TAIL
R

ERAME 8.1Q (D) . e - - _ . .
G2. CRITERIA , . .
B:SYNC(X(3,3,1)) AN ‘
'\a ¢ . \' o !’
- Each time the FDO received néw fire mission instruc~_
tions in a Question frame, respqonded to a list, of optional °*
actions, and received feedback regarding the correct or
incorrect nature of.the choice, execution would always
branch to the above set of frames. “ ' '
In Frame 5.00, the Common matrix would first he
updated with*the value chosen representing the option
(shown as X(1,3,1)) and an_increase by one of the
¢ synchrdnization code, X(3,3,1). (The synchronization .
code for. the FDS was 'X(3,3,2)). The PUT X statement
marks .the completion of the update. Then a test is o'
%ade to determine-if the FDO happens to be out-of-step
in the secenario (a%!woul® be the case if he had been -
executing independently). If true, the branch would-
put his executien back in Step again.

-

5y
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The next test "X(3,3,1)f EQ X(3,3,2)Y asks whether
the "synchronization codes fdr the two players are equal,
i.e. whether the FDS is ready and waiting for.the FDO
to respond. If true, execution branches to Frame 8.00
where the FDO's response is DIALed to “the FDS and
execution continue’s at the next frame desighated by
the SYNC array, the-branchlbeing impleménted in Frame 8.10.
If the FDS is-'not ready yet, th® FDO will wait for five .
second intervals, each time testing (in Frame 7.00)
if. the FDS is.ready-yet... When the FDS is ready, the
X(3,3,2) code will be advanced by one, ¢ ing ®xecution

for the FDO to drop through Frame 7.00 and on to Frame-
8.00 and beyond. - ¢

In order for the FDO to execute indepgndently in =~
another scenario while leaving the FDS to roceedf
~ . - LN P M

R . . - .

A
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\ .
in this scenario alone,, the X(3,3,1) synchronization code
is set to some. arbitrarily high number (e.g. 1000) and

P branches are no longer made to Frame 5.00 until/unless
there is a need to re-establish the team relatiqnship.
Note X}jat the team relationship will be automatically
re-established and the FDO will. be placed back, intq
proper synchr¥onization, withrthe FDS simply by branching
to Frame 5.00 where the first test will put him back into
' the lesson again. '

~

3

-~ . The FDS will -have a slightly different synchronization
o sequence because he must wait to receive the FDO message
. befqpé’p;oceedin » ‘However. the SYNC array initialization
s in the first frame will be the* same (albeit with.different
" framé numbefs). ) " Lo
‘ . J ¢ : ‘ -
he FDS sequence, the preséntatipn| of the fire :
options must be split from thewresponse evalugti
., portioh with a branch to th synchronization section i
‘;petween,- Thus, the §YNC frame numbers will reference
second half of each of thesé split frameS} The patter

B

i$ as follows: . .

, _ , —
FRAME 2.00 (Q) o ‘ N S
. ’ . tob N
G2, ~-TEXT R ) . e ®
This text presents the fire mission instructions and
the list of ‘options from which the ‘FDS chooses.
Wl rons . T ~
s G4. ACTIONS . w P 4
B:5 r .
: . .. . / o ] , ;
* FRAME 3.00 (Q) - BN L~ - :
G3, ANSWERS a : &
- Answer matching instructions for the chosen option, * °
- G4. ACTIONS . : T \
Feedback pertaining to the chosen ‘option. AY
? s » i;vz/ T . -, - )\ i
d The abové two Question frames constitute that &hich
would normally occur in one Question frame were it not
necessary to split_the sequerfce to permit synchronizption.
In the above case, the synchronization frames begin With
. Frdme 5.00, and the first SYNC entry would be the value
) © "3" to correspond to Frame 3,00, . . )
L T Y. :

v .

N f ] . . « o .
The 'synchronization frames for the FDS féllow: e




- . . _
" ° FRAME'5.00 (Q) ' . o~
- G2, TEXT - R i o
; es T . V
. ~03 ANS&ERS . o e
0 WAIT 1 ° . :

A DUMMY , , - . .
jc4 ACTIONS .
C:FETCH X C:X(3,3, f) =X(3,3,2)+1 C:PUT X “ o .
- FRAME 6.00 @ . A
, o ‘ |
: " G3. ANSWERS \ - L.
: , A DUNDY b | . ~
" . G4. ACTIONS , | - _ |
e C:SET REPLY (1) B ] : ~

FRAME 7.00 (D) : : :

C:FETCH X . o
‘ * IF %(3,3,1) LS X(3 3,2) . ' -
- F:STANDBY FOR FDO ACTION BEFORE RESPONDING. B:6 ,
. ELSE C:USE REPLY ¢ B:SYNC(X(3,3,2)) oY

& . -

G2.- CRITERIA ) ' : ;\

- . . -
o
3 - i

e : Encountering Frame 5.-00 causes a very ‘brief pause
(one second) while the remainder of the text,is printed .
on the EDS termina®. The "@$" characters serve to .
- suppress the 'extra line feed-which would normally occur
at, th%;eaélnt (a specialy PLANIT authoring strategy but C
-unrela to teaming or synchronization) : .
: e In Group 4 of Frame-=5.00, the FDS synchronlzation c
- _ number in the Common matrix 1s increased by one. BotH
scenarios (FDO and FDS) rely on comparing the current .
values ‘of the respective synchronization numbers to ' .
determine when to alfow execution to continue, ‘-For the
FDS, this determination is made in Frame 7.00, _Note .
N ' that “the FDS must respond in Frame 6.00 before Frame 7.00
-~ will be exXecuted. The response in Frame 6.00 will-.be -
‘ 4o the list of alternative options which had just been .
a lnﬂn__presenied.prior_ixxjﬂuaJmnanch_io—Erame_5+ﬂﬂ+ﬁnHomener,nn_m_~n_______u
. - i# the FDS responds too soon (i.e. before the FDO
¥ \ message has been received), the test in FraQ\<7 .00 will

, cause a loop back tO'FﬂEme 6.00, effectively\ignoring
the response, but with the cryptic message to

v . .
. 2 . - -
P < , -
¢ o L 5 - ’ >
. .
- . R <, , . .
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_"STANPBY FOR FDO, ACTION- BEFORE RESPONDING.""

As .soon as the FDS recelves the proper message froﬁ
the FDO's lesson he enters the option number chosen, foér
the response to the pr/rlous displayed option- list.

That response is immediately placed in PLANIT'S REPL?(I)

~response buffer. Then, in Frame 7.00, the ELSE

J be virtually guaranteed. Yet, it. also allows the two

~ "alternative of the IF statement will be ‘executed (since .

Y

4he sending of the' FDO message i8 accompanied with

_ the approphiate update of synchronization numbersS The

ELSE track of the lesson'scenario designates that REPLY (1)
buffer be used for the next Question frame answer evalua-
tion, and the lesson branches back ta that approprlate
frame number. .

-

\

W¥hile the foregdgng 1001§.1s not neeesezrlly suit-
able. for all lesson synchroniZatipn needs, it does
satisfy all the requirements for this oene. With this
schene, synchronlzatlon at properly paired p01nts will

members tg}work 1ndependent¥y.

A variation of the above:.scheme would probably be
useful for a wide variety of synchronization -applications
but specific lesson requirements would have to be “known
in order to-modify thz sequence appropriately. . -

Even if the above, logic were tﬁ be used ggain just ®
as it is, it would,be ugeful to make some simple modifi-
cations which would eli inate the use of the DIAL: -
directive., TInstead, the chosen-option nquer yould be
passed to the FDS’ lesson through the Common  matrix
and used in the EDS lesson to select +4he corresponding
message to be prlnted "The results on the terminal ]
would be identical but the logic of the control seetions
of both lessons would need to be changed. . There would ’
be some improvement in efficiency but, more 1mportant1y,
the resulting lessons would be fully transportable to -

“the TACFIRE hardware. . . .

~ .
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DEMONSTRATION LESSON FOR TEAM TRAINING,

» -

A demonstration 1esson for team training has been

. reproduced in the appendices. Both the card deck for
-the lesson and a sample run have been included.

. The problens of demonstrating a particular feature

of any system are’usually quite‘different from that of
developing instructions for putting the system to
practical use. This is particularly true’ for a computer-

kass;isted instructional system such as PLANIT,

-

. Instruction usually takes place over a. period of

time. There is typically some orientation. necessary to
introduce the trainees to the material, and then a seq-
uence of imparting knowledge and assessing perfornance.
Instructional sessions often run for an hour or longer

- and several sessions are often reguired to reach the

desired instructional objectives. In terms of the
lesson. scenario itself, the introductory parts are most

~often composed of the most ‘elementary examples of

authoring strategies. Thus, for demonstration purposes,

whére time is often limited to 15 minutes or so, the

lesson must move quickly, require minimal. orientation,

and show the desired operations almost from the beginning.

Also, it must obviously be 1nteresting and command .

attentidn. This helps to explain why games of a
ri#latively unsophisticated variety - are SO popular for

d monstration purposes.

The demonstration lesson developed to show PLANIT's
team aining capabilities is such a game. However, it
has d1s)\been carefully devised in sich a way that
partic. pan can improve their ability to play the game

with practice: Thus, same learning takes place.

" The game which was developed is modeled after a » .
real life problem faced by truck rental firms regarding

'the distribution of their rental equipment resulting 4

- from one-~way rentals. Many rental routes attract cus-

.

~ 0f course they discount only ehough to entice the customers,

¢

tomers much more readily in one direction than the other,

leading to the possibility of accumulating equipment in
remote cities where it- sits idle. Often, the rental
firms must provide discount incentives in erder to get
the equipment back to the higher utidization areas again.

\

This deﬁohstration game presents a constrained

version of that one-way truck rental problem. The operating

range’ includes only-four cities. From one to eight truck

rental companies compete for available customers who wishto

Yo~
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In addition to priority customers who are willing to”°
pay full rate to take  the truck, there axe also two
other classes of potential customers, one who #ill go
at a discount involving some reduction in profit, and .
another who will go only at the lower rate which results e
in a loss to the company. Each team player governs the

affairs of one company, competing to earn more accumu-

lated profit than the other companies.

The truck rental game has been devised to provide
a customer base.which is proportional to the size of ‘
the city and the particular route desired.  All com-
panies draw customers from the same data base on a first-
come basis. ‘The customer pool is replenished at regular
time intervals where the numbers of replacements for -
each possible route are chosen randomIy within the limits
“‘*—-_‘\\g£ the expected number for that route._  The total number
3 OT customers replenished in any route category is asym-
totic in that remaining unserved customers tend to
-~ dimihish the number of new customers which will be added
to that category. Thus, the planned effect will be to
maintain a relative scarce level of profit-making cust-

, omers. (There is no limit to the "freebies").

’

~

Another strategy which has been built into the game
is a period of time that rented’equipment is out of
service, i.e. enroute to its destination. This delay
is differentiated according to the distance that must
be traveled. This tends to limit the opportunity to
capture as many of the full-paying customers as one

2, might desire. - '

- .. The game automatically calculates profits according
to the distance traveled and accumulates profits for each
ﬂplayer, making a display of all ‘companies' profits avail- -
able upon request. Also available for display is the , .
rent distribution of one's trucks (including the
intification of those enrgute), and the identity of ;o
e other players. Customer®availability for appropriate
route categories is also displayed when the player
indicates the route to which trucks will be agsigned.
. After the customer pool has been displayed, the player
has the option of how many trucks to send, from zero .
to the maximum available, ' , -
This game is not‘>a team exercise as the term has
been.used in this document since it represents compati- -
tive’ behavior rather than cooperative behavior. However,.
‘it would be relatively easy to modify the game to show y

¢
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tedm behavior simply by delegating the rental responsi-
bility for each company to a group of regional office
managers. Slnce there gﬁg four cities}in the game, .each -
team would be composed four players. Together, they
would have to -develop a strategy for moving the trucks

in the most optimal way.

The team ,demonstration did xot employ the regiondl
office manager st gy because the added complication
it would impose. “At least eight players would be needed
with increments of four thereaftew. As it is, any number
of eight or less. would be appropriate (even including .
only one -player but.at the loss of the competition ’

element). Also, most observers will be readily capable’ —

of making the mental extrapolation from the current
version to that of manager teams, even without actually
p1ay1n§ in the team version. Therefore the. present
version appeared to be satisfactory and the development
of the regional manager teaim version seemed unwarranted
due to the 1mpractlca11ty of assigning players. * -

The truck rental game appears to demonstrate the
interaction among participants reasonably well. Time
needed for the demonstration of the basic concepts can
vary from.a minimum of little more than five minutes to
ah hour or more, depending on the interest of the players.
Orientation to the game consists of a few short para- ,
graphs of instructions, and even these can be skipped

.if the demonstrator prefers to orient the players verbally.

Noth’ing is told to the players about appropriate rental
strategies. These are left to be worked out 1ndividually.

This truck rental game seems to fill most of the
requirements for a short, interest-grabbing. demonstration
of interaction among players on a common ‘lessoh scenario, .

>
"
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This effort did, indeed show that technical authoring

problems. in the PLANIT system could be overcome in order

to. implement an authoring-strategy for the training of:

teams. It also showed that such strategies must be

simplified through ameli rating authoring conveniences

in PLANIT il this kind of authoring is to .become practi-

cal for the ‘ordinary ability-levels of authors.. =

°
’ .

‘The qttached Guidelines odught to provide much needed
\ informatidn to authors who might attempt to develop team

lessons. . There is little” doubt that the authoring of T
team scenarios is more difficult than comparable individe
ualized scenarios, particularly when intricate synchroni- )
zation of the respective lessons is required. ~ Required
lesson communication across, team members further compli-

- cates the authoring, and these complicating factors will
be the norm rather than the excepti‘on when serious team
authoring' is contemplated (for .reasons which were discussed
earlier in the definition.of team traihing). However,
added complication does not necessarily imply lengthy
sections of lesson gode. “This can be ameliorated by new
au{horing directives in PLANIT which perform the required

* . .operations in concise statements. Also, the added com-

' plexity need not impose too great an extra burden on
authors if the Guidelines forsteam authoring communicate
as they should and provide relevant examples.. That, of
course, is the intent of the attached Guidelines.
1

N ' Finally, team authoring capabilities in BLANIT are
._still new. Attempting to find related experience in other
‘comparable software systems has been unproductive. There-.
fore, it is reasonable to, expect that new modifications
will be recommended from time to time, with the result.that
any documentation attempt will become obsolete very quickly.
It appears that the rapid- obselescence of manuals cannot
be avoided at present but;, with that problem in mind, the
attached Guidelines were written to refleét not only:'the
current status of PLANIT. but also the status as' it is
expected to exist after the next major,modification. This
. appPoach assumes that there-will be opportunity to make

those changes and that the changes will be made exactly

» ~according to the.design. . However, the benefits of having. .
. -~ -available for a longer period of-time -a valid document -
S seem to outweigh the risk’ that the assumptions might e
I suggest. . ) . : S
S LT o . '
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APPENDIX A® NEW\TEAM AUTHORING DIRE,Q'T:IVES RECOMMENDED FOR PLANIT
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- brief explanation of what is intended.

* Educational ’
Laboratory 710 S.W. Second Avenue - Portland. Oregon 97204 + Telephone (503) 248-6800
- ' . .
. —' *
June 22, 1977 i )
\

; Mr. Jim Baker , ST

U, S. Army Research Institute. .

PERI-OR . .

5001 Eisenhower Avenue S '

Alexandria, Virginia %2333°

LN ) > v

Dear Jim: %,

“ B,
I am sending the June, 1977 monthly repért early - o3

in order to put some ideas before you.: Some pertain
to work that I shall be proceedirg ‘with as soon as
we reach accord, and some will~be of a more long
range nature. ’
I have come up with a package of new‘additibﬂ%

to PLANIT, all of which are directly or indirectly .
connected with the extensions which we planned ¥for
the team training capabilities. You recall that I
was to submit a.plan so you could react before "the -
additions were actually put into PBLANIT. . , .

The plan I would like to submit goes beyond that
which can be accomplished.in the remainder of the
summer undexr the-SDD extension, but I think it would
be well to consider the plan in its entirety anyway
and carve out that which could be done now. I am
satisfied that these new convehtions would supply
everything that SDD needed but lacked in theimgeffort,
and then some. There are some ramifications for two
of these changes which I will go into.

v

Essentially, the+plan calls ‘for adding six new
features to PLANIT and changing two more that are \ N
already there. I will take them in order, Wwith a

This may also \\
call for some more discussion over the telephone. ‘
1. Thé SYNC feature. Its lessom forms would be:
SYNC(T1,T2,-+%,Tn;N)’ , N
X=SYNC(T1,T2,---,Tn;N) : :

[

-~ . rd
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" SYNC does the following: — o N
’ N \ . . 3
e. Allows lessons to have ﬁunctuated synchronization
points.,at which all players will wait until all
ha»e caught up. ' . ‘

° Allowg\lessons to have numbBered synchronization
‘points to guarantee that all players are o
synchronized at the appropriate place in their T

respective- lessons. : "n :

e Allows some players to leave the team setting -
and work on their own while the remainder of
the team ‘continues to work as.a team without
‘him (them). , .

[ : e
e “Allows players who have left the team to work
* on ‘their bwn to rejoin the team, find the place R
. where the .team. is currently working, and becore o

a team member again.
-

In the SYNC format, the T1,T2,--°*,Tn names an .
arbitrary number of team members by their terminal "
numbers. -These numbers can be acquired through the
COM}ON matrix as the current team lessons do. Thé "N"

* following “the semi-colon can take on integer values from
‘zero upward. A zero value means that this player is
leaving the team for awhile. Larger values represent

»

" &synchronization numbers. They can coincide with topic

numbers, frame numbers, or whatever. They indicate

how far the team has progressed. The ;N can be omitted

from the statemeht and '""N" will default to "1", indicating.

a simple synchromization point that is not defined«d®

a sequence number. A return value can be assigned to

a CALC variable ("X" in the—example): This shows the

highest synchrgnization sequence number reached by the

teari, and can be used by a player who wishes to auto- )

matically find the right lesson location where to rejoin ,

the team. . i LA

) - P s

If the team is not yet completely assembled when _ 2

a lesson executes a SYNC statement, the computer will

ask the user. whether he wishes to.wait. This will v

provide opportunity to automatically assemble the team,

# task that required several frames in the SDD lessons. -

This SYNC command can be implemented under the
current contract. w ' .

/‘E Ll




2. ‘The SPECIAL command. *This command already ex1ets

in CALC and'is in use in Latton s enhancements example.

. I propose that we retduce the number>bf arguments to
eight ‘(Instead of the present ten), and provide several
new capabilities in add1tlon to those that are already -1
there, inecluding: i ' . - , : ‘

e The ablfgty to make the lesson waif for an . -
' action that may not comp1 te for awhile. During
- the wait, that user will Rot be consuming computer
"time. ,This could be a waijt for a light-pen input
for example. . /. |
o .o N
e ' The ability to put*the user into an OK/CANCEL
mode where he will not proceed until he receives . )
the OK (or CANCEL) from the {dperator. A good -
- case for this wouldjbe attemgglnd to write on
" a plotter where the opérator must first make -
the plotber available.
e Sone a1ternat1ve actions yhich MIOP could:cause
the lesson to take, such as reporting an error, R
lagging off the‘ﬁser, etc. 3

- o Put all buffered npessages out to the user before
*the SPECIAL call makes its request to MIOP.
This would simplify some timing problems. ° o
¢
The current capab111t1es woutd be unchanged (except for
the reduction in the number of arguments' by two--there
are probably too many now anyway). Defa&it conditiois
would revert to the present kind 'of operation.
N .
This change would have sBme ramlfldatlons for Litton,
They are vegy probably the only: ones who have used the
SPECIAL caliy far. When they mounted this version,
they would h¥ ko /Jmake a minor change to their- MIOP
(less-than an 0,.and edit out the last two arguments
“in the SPECIAL ®edls in théir enhancements lessons.
‘These .can be done w1th tthe PLANIT M command.

0

I believe thlS change is needed and_lf it is postponed
it will only cause more problems as more uses of that,
call are made. The change can be made under the\present
contract. . . .

s * ) .

The remaining items probgily cannot be done under the
current contract but they together constltute a package
so I will .describe them. . -

*

-
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3. There ‘are three ‘command variations here:

A} (N

S
[

. _ SET EPLY(n)—"comp051te expression" .
SN « FETCH REPLY "
& ~ 'PUT REPLY

There is already a SET REPLY(n) fihich gaptures
the most recent, terminal input. This Wwould not change.
It would only add gnother.way of putting information

-

" N into the REPLY buffer. The 'composite expression" \
format would be exactly the same as following a PRINT
4 statement, where words_and CALC values can be pieced

. jtogether into a singl'e line. 1In this case, instead of
being printed on_the terminal, it would be loaded into
the REPLY buffer) From there, it can be printed, used
in.a Group 3 match, or whatever.
Co_ple'the abdve with the FETCH and PUT and it makes

a powerful team option. The FETCH and PUT would do for

A the entlrekarray of REPLY buffers what it now does for
the Common matrix, it would allow lessons to exchange
copies of these buffers. It would enable one A €sson
to consrruct ‘a line, send it to. another lesson‘ and
that,lesson use it in any fashion, such as to hold  and
prlnt a message at the approprlate tlme, to submit a

- reply at one terminal*-and match on it in a different
' lesson etc. The possibilities -here stretch the imagina-
tion.

- \ . ¥

[ \ .
This is one case thal would have to Wait. It would
not interfére with present lessons but/be new options for
authors. Therefore, it would be better to save it for
'¢he next contract.

I . : L »

= ' 4. This one’ is a suggésted Zﬁange for.‘the use of the/
: ; DIAL command in CALC.’ The form would be:
o DIAL n’ "compoSlte expre551on
L Thie "composite expression" would be the same as for the
? SET REPLY option) &bove. It would permit the dialing
. of much more flexible messages across terminals, including
values of CALC items. } .

P - -

\ ¢ ~
4

The présent CALC . form of the DIAL command has some-
problems when the author.tries to put_characters into
{ the DIAL message that CALC does not accept. The above
N - format would bring the DIAL yntax back imto conformlty
oy with the CALC languawe syntax, as it should be.

-
-
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The SDD lessons are presently the only Shes that
have used” the DIAL command in CALC. These DIAL
statements would have to be modified by putting
quote or prime (" or ') delimiters around the present
mes$Sages. When properly delimited, any character_ can
appear in the mgssage. It would not be a difficult 2
change: to make. . .

! . . I recommend that we plan to make this.change but
will hot have time to do so uftil the next contract.
The major work will. be the "composite  expression"
which both optionsfé?h-§hare so the REPLY change and
the DIAlr change showld be done together. ’ "

. Y e

-

/ .
5! fThe last one is an ESCAPE option for authors who
‘ - program themselves ‘inte trouble. Since.team lessons °°
' are somewhat more difficult, it is probably even more
.needed for team authors.. The command form is: , . °

_ Vo ESCAPE(n) > : !

‘ . SET ESCAPE(n) ‘ v )

. ' :\ 3 - hid “© 8 4
G It would be used exactly like the WAIT function

N in .MAAYWIT, where the value could be SET for the .
Y duration of the'lesson, or_ only for one frame. The
: * 'ESCAPE option says to log off-any student who uses
more than '"n" seconds of CPU time between termina® .-
° * ' ‘inputs, Tts purpose would be to automatically break °

e default value for %:CAPE should probably’ be
about 60 sgconds but the author could raise that-if
the leg$son was goipg to do a.lot of compliting in a

- P - 1
certa section, as for example, night be done in a
imulatiod program. . = ' . -

_ If this:option had been available for SDD while ..
- they were working on their Iessens, it probably would

-

oo have saved them w thousand dollars or more. " It.is not
- . unusual to get looping started.in the legi?n, and it

takes ‘an operator on sthe current system tos stop it.
The ordimary author or student would not know how.
The operator must QUIT that user. The ESCAPE option
would dp the same thing after the prescribed amount

the cost of it. would be negligible and 'a message would
come t3the terminal warning of the probable cau¥e.

' There may be time to jncIude this under the
tsgreﬁt contract but I would want to wait and see..r It
wotild haye no negative impact on current lessons.

‘ ' . »
'_ ) ° . R " - 29 - 1
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loops *that’ the author may Qave'inadvertantly put there.

of CPU time had elapsed. It would be automatic so that

o0
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These above options constitfute .the plan.  Taken®
together, they provide-an excellent package for o
enhancing team authoring, particularly for- thoséy ~
features found lacking in the SDD experience. I ‘am

¢ e -

certain they would have found most of them quitle usSeilul.
v - . oY
One additional feat®re of this plan which has
becomé very, important to the PLANIT system is that
there would<he at most tyo or three additional data
words feguired”fo?'all the new options combined. - This
would amount to an insignifi@ant increase 4in PLANIT's
Common data space. There.would®*be quitera’lot -of new
code involved but this can be airanged so that it' can
go either in core-or in an overiay, at the option of .
the installer. Thus, there would be virtually no size
jnerease in PLANIT (if.overlaid) which would be a vital
consideration for installations such as the PDP"11. .

»
- - - 5

_ Depending on the outcome of the consideration
ofgthis plan, certain other facfors enter into the
decisidén making: ’ . b e
1.. The obvious question is whe%her these regommendatfbns

are satisfactory, or whether you might want to
change the*options, the order of installation, efc.

. e -
‘When writing my..report on effective team lesson .
authoring, should I include~a11 of these options
or limit the text to that which PLANIT currently --

°® -~
. a - 2 -

////. executes. , o
: " Srom L . - oo
v 3. Should the Team Benchmark l&sson include these.new

options.,- *

- .

4. On the assumption-that the addition of newygﬁtions
7/ would mean a new PLANIT release_(version 3.2), is '
it-time to change the "update" dogument“(a copy 1is

_-, 'attached)> It is already b&hind (version 2.8). . ,_

, Finding time would be the next ‘question. However,
* if you are thinking of a more involved effort at a

. later time of,producimg new user manuals, then that -,
< * ‘might influence wikgt we do in the interdim.

- . N . ;}
I have had a- leased telephone line on order for

.1 about six weeks now and it should be in before too long.

Having lost my unlinitéd WATS line, that was'the least

- expensive option. A$ soon as it .¥s in, I want-to begin

work ‘on the changes, Would like to consider youds feedbhck

on this_plan by'mid-July, or befére if possible. I hope®

that- is not pushing you. : i C
- Sin ely, ' | f*
. ) ) V/)ZA Zé/ I\Za/ ,\
*/ ' Charles H. Frye : L
Enci
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: This document contains guidelines to help a.PLANIT

author write effective team training scenarios. In
¢ order to benefit. from all of the described. features
_ of the language, the authqr must have access.to an
< ¢ installation of PLANLT. Versidn 3.2 or above. However,
ST those features which are not available in version 3.1
» . are marked so that they can be avoided in the interim
until access tq\yersion 3.2 has been provided.

’ The document Stresses -the initialization, manipu- -
lation, and readout of data in the Common Data Space,

a facility that will normally be needed in team

training applications. It also discusses how to get | =
the team started togethdr, keep them synchronize€d,

get them going again in the event of an interrupted
session, and provide necessary cross communication.

It is expected that the feader has already
acquired some proficiency in the authoring of conven-

‘ tional PLANIT lessons. ‘ ¥
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. AUTHORING GUIDELINES -FOR

PLANIT TEAM TRAINING SCENARIOS

INTRODUCTION /

v

Computer~administered team training is a relatively
new ‘form of computer-assisted instruction (CAI), and
authoring skills required to produce the training
scenarios seem somewhat more complex. It is still too
early to determine whether this added complexity stems -
from the natuare of the task, its novelty or awkwardness

1if the authoring language (or a combination of the three)

but, the preseat CAI auth®r can be expected to need
_extra help when attempting to develop such scenarios.

This document attemptL to provide such help for

PLANIT authors.

PLAN

IL (Programming LANguage for °

Interactive Teaching) is a CAI system for aut

ring

and administering training scenarios.

Recent

orts

\ -

« have introduced special capabilities into PLANIT which
. were found to be necessary adjuncts for the authoring

and administering of team scenarios.

‘Through initial

experimentation, additional teaP

capabilities have ‘been

defined for the language which,
writing,, have not yet been implemented in PLANIT
However, \this: document will fmclude these ney/features
__in its di cussion anyway, anticipating the time when
 they will become available. .

‘ Thus, this document will present authoring .guide-
lines, some of which cannot yet be used until the npext

at the time. of this §

-

PLANIT version is released version_3.2.
"which will not be- ready until version: 3.
in the text with. a double asterisk (*x),

The features’
2 will be marked
The absence

£ -

of this mark will mean that the ‘authoring feature is now

available in version 3.1.
. f . .
It will be apparent to the practitioner that the
" special team features will make up only a small part of
the scenario, that the bulk of the scenario will be
¢éomposed of conventional CAI authoring directives..

-
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Also, in some cases, thenspe01a1 team d1rect1ves will be |
a variation of conventional directives. The. pr1ntout of ‘
a team lesson willy look much like the printout of a - ‘ : i
conventional lésson, It will be the strategy. around which . ’ !
the lesson is, strucfuted that will deviate from the conven- |
tional., ) 5 . . .o |
+ ' The strategy of team lessons will normally demand ‘
interaction among participants and.with a common source.
of information. The concepts of team training are .
discussed in a separate_document, a final report to the
United States Army Research Instatute for the pr65ect
"Extension of Computer-Assisted Team Training Through -

"a Coordinated Lesson Scenario" dated September, 1977,

That document, discusses the rationale which engendered
the design of the ‘'special team authoring directives in
PLANIT. Therefore, the need for performing these

operations will not be described or defended in this
: documegzazpt}rather it will be assumed that the rgader

has al y encountered these' needs either throuvh
reading or practical experience, and is now looking for
assistahce on how to implement them in the PLANIT lan-
guaoe. .

In addition to t)% assumption, that the ‘reader -

“is already aware of the special team capabilities that

will be needed, it will also be assumed that the reader’ | d
is an accompllshed author of conventional PLANIT lessons. PO N
Authoring manuals already exist for PLANIT with respect v
to conventional lessons and, as was already mentioned,

these conventions will form the bulk of the team 1essons

as well. - .

- Finally, there will be 1nstances where a1ternate . ‘ )
methods are discussed which implement identical |
((or very simmilar) operations. In all cases, the first - '
of the alternates _will be the generally preferred method, .
However, .the .altermates will ‘be discussed either because -~

some necessary component of the ma¥n method may not yet

be implemented, or because the alternate method may

contain some variation‘which may make it preferred in

some unusual cases; although it is a bit soon -to attempt

to sort out the usual from the unusual in such a new

application. *. .

.
- . Y
—~

L Before Hiscussing the various authoring guidelines;
a summary of the present ad planned téam training .
authorlng for PLANIT will b® presented. :

|
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PLANIT AUTHORING DIRECTIVES FOR TEAM TRAINING

- 0

- The team training authoring directives will fo)e

* grouped according to those which are available for use
in PLANIT, version 3.1 and those which-will become
available with version 3.2, Note that this distinction
will be made in future sections of- this document by
the addition of a double asterisk (**) superscript °
appended to the directive in question, If the reader

. happens to have a PLANIT version 3.2 or higher, the

* distinction could easily be removed: from the document -
wwith a-little ocorrection fluid.

’ 3

A

- . Team Kﬁ'\horir}g Directives, Version 3,1 -

&
= R) -

-
P -

‘ These authoring directives consist of a Common
Matrix ¢apability with the FETCH and PUT commands, ,
-2 TERMINAL: variable for identification of the user,
@an_d an extended DIAL feature so that it can be used
', Wwithin the lesson and during execution ¥ia the CALC
A mo‘&g‘ of PLANIT. |

P

a

%) THe Common Matrix is a feature for placing a

chpmgj‘any@ser-defined matrix into position so

= .that” it.ofs. #viilablé for inspection and use by all

i . members of the team, Eael¥works on his or her own

! ‘copy of that matrix;-and- ¥-‘the matrix is to be
updated, -it occurs by writing ‘the locally-updated
versionf "Back over the Common’ topy. The directives
are used via CALC and:include:

o “‘P_HT X e

&

* FETCH X

-5

- Where "X isg any locally+~defined matrix.. In the
.* case of the FETCH command, the dimensions of the
i« local "X" matrix must exactly match the dimensions
of the-matrix which was most recently PUT into theé
Common space. Any dimensions areé acceptable for the
originating matrix so long as.the Common space’ can

accomodate the total matrix space requirement. . -
L . '

.
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In general, the FETCH and PUT directives provide
opportunity for the interaction of several team members
with a common data base. This data will always be
numerical although the numbers might be 1nterpreted to
index some alphanumeric sequence,

The Common Matrix w111 be J\common" to.those team
members who havé begun their instructional sequence
in a common PLANIT lesson module wherein the Common
Matrix if first deflned i.e. is PUT into the Common
space. A sufficient deflnltlon of a Common Matrix can
be accomplished simply by declaring any matrix of ap-
‘propriate dimensions (whatever the lesson will need),
and then PUT. that matrix name in. a CALC command. This
will preset the Cemmon Matrix space with zeros and °
cause the identification of that Common Space to
follow each of the team members into any sequence of
lessons they might encounter. Any subsequent FETCH
command will regsrence that Common Matrix. Strategies
for achieving deSired results will be discussed in the
guidelines to follow. Note that it would be equally
appropriate to preset any desired values in the matrix
prior to the initial PUT operation to preset non-zero
values in the Common Matrix.

ki
>

DIAL. t 'Message.' .
¢
The DIAL command which has ‘long been available in’
the Command mode of PLANIT is also available as a
CALC directive. However, when used in CALC, there’
are certain additional features and restrlctlons which
are not true in the Command mode version. %,

First, the 't" following the word, DIAL, can be
a literal term1na1 number €as in the Command mode),
or can alternately be a CALC variable: name whose
current value. is equ1va1ent to the des1red terminal
number. -

.
¢

]
a

. \ S 4
- o ' As is true of most CALC’directives, the DIAL
command can be used within the lesson scenario, -
" following the "C:;" prefix, or can-be used in real time
by the trainee who uses the approprlate prefix control
characiter to gain access to CALC. Thus, both the.
lesson and the trainee can send messages to other
team members (or other .,PLANIT users in, general) using
the DIAL directive. Note that PLANIT must be installed
~in such_a manner that it controls the .time-sharing of
its terminals for this DIAL command to funqs%on. Also,
the installation parameter, "WRITETHRU" wil®'require _ °

s _v*‘;‘ i 'Y
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" member signs on. TERM

A
| B .
consideration in order to make the DIAL command function

in the manner desired at the local site. These consider-~
ations are -discussed. 1n the 1nsta11at10n 1nformat10n

Two name particles have special meanlng when usged
1mmed1ate1y after the DIAL command, in place of the "t"
in the example: OP and ALL. OP w111 refer to the
PLANIT operator and ALL will designate all current -
PLANIT users. The latter (ALL) w111 only be allowed 1f
the user is the PLANIT operator.

Y

Figally, the enclos1ng prime (') delimiters are

? suggested rather than Tequired. Use of the DIAL com-

mand in CALC causes certain of the characters to
receive spegial consideration which is not true of the
Command mode equivalent. <However, if the message is |
enclosed in primes, any character (c’her ‘than a prime)
can appear in the message without causing unde51rab
execution. Also, the 3.2 version of PLANIT is expected
to require the use of the delimiters. - Therefqre their -

use is also recommended prior to 3.2. - R -

s
[}

TERMiNAL'

The TERMINAL particle name is a system-defined
name for the current terminal. This same number “will'
appear at login time and is the one to be used by
another PLANIT user who desires to DIAL a message to
this terminal. It was added as a part.of the team N
training package,since this is the f1rstmappllcat10n
that” specifically requires the identity df one terminal
to be known at another. The identities are normally
exchanged between partlclpatlng lessons through the
Common_Matrix, where des1gnated elements in the Common
Matrtﬁlare given the value of TERMINAL when the new

aNAL' is used in CALC in exactly
the same manner as such varlables as FRAME TIME and
RESPONSE . o

. -
? . v
- . AN

-~
>

> N,
Team Authoring * D1rect1ves Ver51on 3. 2 (New ﬁf Revised)

A - s & PNEN .
" “%é I
The follow1ng features are belng ‘ddded to PLANIT
to enhance the Common Data Base, ®&implify synchroni-
zation of team members,-make the DIAL command corres-
pond to standard CALC. syntax, and provide fallsafe
escape’'routes for lessons which may be caught 1n an

infinite loop. . ’

2
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PUT REPLY
e

FETCH REPLY

The operatlon of these two command forms is completely.
analagous to the PUT X and FETCH X forms for the Common
‘Matrix., The difference-is 'in the fact that the REPLY
particle names a series of buffers each of which may
contain any arbltrary single 1imM® of characters.: Thus,
this new feature adds the alphanumeric dimension to the
Common Data\capablllty. Note that this does not Peplace
the Common Matrix features, but rather it enhances  them
. by providing a Common capablllty for non-numerical data.
It is assumed that the reader is already familiar with ~
other uses of the REPLY buffers, or can become so by
reading the PLANIT ‘authoring manuals. .
A
One addltlonal new use of the REPLY puf fers completes
the plan for Common Alphanumerlc Data:

1
°

- SET REPEY(n)='compos1te %Fpress1on'h —
, h N

where n'"> is any literal buffer number (or expression

which aluates to a literal buffer number) that 1s within

the range of admissible buffers, a parameter that is \

determlned'at “4hstallation time. The 'composite expression'’

P o bty

is any mix -of-delimited character strings and CALC values,,
separated by seﬂl—colons ‘(3. The {compos1te expression'.
is identical to“the formg‘permltted in the composition .

" of th@RPRINT statement in CALC vwhere #lphanumeric strings
can be m1xed with CALC values to compose a 51ngle message. ,

. Initialization of the Common REPLY buffers is the
same as for the Common Matrix, where_the first PUT
command must be encountered by all te members. in the
same initial PLANIT lesson, after which the identification
of the Common REPLY buffers will follow the team member
) regardleés of the subsequent routing through lesson modules.

».

The DIAL dfrectlve in CALC is being chanﬂed to the ™ - ¢
‘form: - 3 _ . . ‘

; ‘ £y

DIAL t cohposite'expne351on' . Lo

. where "t" is the term1na1 de51cnator as before. The .
" change is in.the *composite express1on portion witich N
becomes identical to that shown above for the SET REPLY '~

‘directive. - Note that DIAL messages which, are enclosed

"« within dellmlters in the*fornat cited earlier will work

without change R this one, motivating .the recommendatlon
..that. all uses of DIAL in the lesson follow that format
regardless of the verslon number. .

S~ 38 - : : \
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- .. A new synchronization fea re is used to coordinate ™ .
the activities of-all of the team-members. The SYNC ' ‘ s
command form is: N

’ X=SYNC(T1 T2,°**- Tn°N) ‘ , .
s \ ’
‘where "X" is any simple CALC variable name, T1,T2 0, Tn
“aré terminal numbers denoting team members (or. expres31ons .
- ) which evaluate to said terminal numbefs) and "N —
is a lesson-assigned number that is pos1t1Ve and 1ncreaS1ng
*in magnltude each time it is used in the lesson

" o “ The function of this directive i to synchronize the
execution of all team members of a t . lesson at.a
given point designated by an N value. Each team member
will be held at that point until all have arrived and’
then will progress together. The value returned to X .
will be the highest N value posted to that time by ahy
team member. . Know1n0~th1s value allows the lesson logic
to place out-of-sync team members back into step with
the other members. . -
The N value can be a positive integer or have up to
“~ two decimal placeés. PLANIT lesson frame numbers would
be a logical value to use for N. An N value of zero (0)
-has a special meaning in—that it is -used to temporarily
 Ce drop the synchronizing relatlonshlp with the other team - ,
- members until such time as another SYNC call is made with
a non-zero N value..- While the sync' relationship is
suspended, the remaining team members will proceed in
their normal synchronizing relationship without regard
., to the one who has dropped out. The suspended member
can-be re-positioned in the lesson sequence by using
. the value returned from a SYNC call to determine the
‘ present team locatlon. . .
. R - .

Varlatlons of the SYNC call include:

X=SYNC(T1,T2,+--,Tn) . B . v .
-SYNC(T1, T2 Tn sN) Co - ’
SYNC(Tl T2 Tn) \ . ~ .

e . where omission of the X value means that no return value {
- ., . «is de31red and omission of the N value means,that N :
’ wil take the value of the next whole number iarger than
,thes rrent X vakue. ’

O.

In addition to the above, the SYNC feature will x
"also. function to _aid the 1n1t1a11zat1on of the teéam ° . \

\ [ . “\' T . ) . o
- o PR Y 1 .
at ‘ s “ - “\ .o N . X ‘\/
! ’ . ) . T ~ ~.> " - ’ ot
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exercise, to_initially dssemble the team members, and
to inform other team members when one leaves the team
exercise, . - -

- »

The fipal new addltlon to the team repert01re is
not d1rect1y related to team training at all, but
rather is occasioned by the kinds of problems oten

-\ ehcountered in authoring team" lessons. This feature
is designed to break infinite lesson loops. The
‘ command format is: :

. B .
ltfs“ ‘ ‘ ® ’ ) -

ESCAPE (n) ¢ - o

where ''n" represents the number of processing seconde/
to allow between terminal inputs. In the absense of
an explicit command,. a default_condition of 60 *seconds
would be allowed. If that processing time is exceeded,
the user would be so informed, Wwarned of a possible
lesson} problem, and logged out.

/ The ‘-need for the ESCAPE-command stems from an
often~used strategy in team lessons, that of monitoring
some eveht within a lesson loop. "Using this strategy,
it is very easy to find oneself in an infinite loop
frog which manual escape is Mdifficult, requiring the
intervention of the" PLANIT 4perator. Meanwhlle,

°

- processing charges accumulate “and service ﬁegenerates
. for the remaining ers. The ESCAPE feature™ provides.
" " an easier means for breaking such loops, in fact they

will be broken automatlcally‘unless the lesson author
-should specify such a lagge ESCAPE value that would

Y, . render the- feature ineffe e, which might be important
SRR § 4 unusuahﬁy long processing was to be expected at that
v point in t1me. Sy

\ - ‘ 1.
Y . j C L ¥
Summary I : “u

- Special team'guthéring'featufes in PLANIT, both

eitant and planned, have_ been presented only to the
extent of describing fhe‘Eommand forms and the basic

. purposes for each command. The next section will

"3 +  attempt to describe how these commands are used to
implement team»tr31n1ng strategles within the PLANTT
system. . <, . LS & , v

.~ R4

.
v -]




b oge

-t

TEAM LESSON STRATEGIES

3 "’

L4

The PLANIT author who is accustomed to writing
. lesson. scenarios for individual execution will find
-~ some reorientation of thinking necessary when dealing
w¥th several (two or more) participating team members
who are interacting with the 1esson and each other.
" Certain 'PLANIT features which ‘work very well and are’ .
easy to use in the individual setting become much, more
. complex for teams. The concept of re-entry into the
lesson-is one ‘such example such that the punctuated _
(dotted) frame type re-entry provision may not produce .
the desired results, i.e. might not get the team hack - |
. together and into the lesson again. It would certainly
not be a sufficient provision by itself. ' ‘6'
Thus, th1s discussion of team lesson strateg1es .
will be structured around several components which ‘seem. . -
to be present, to some degree, in all team autHorlﬁc N .
projects. ' i ~

1N
~ &% w

¢

»Initialization - R S
- A
% N
Most lessons seem to reéquire some initialization
of data, mostly CALC data. Once initialdized, the data
follow the trainee in the form of a '"student record" \ \\
such that the training session can be interrupted for .

ahy length of ‘time and yet allow the trainee to resume
wherever the author provides.' There is rarely a need .-

¢

el

to change the conditions of the initialization when the - ;'

. trainee resumes, '‘However, in the case of team traan1ng,,
re-entry into the scenario’ follow1ng an “interruption "? .
caam be a problem since some of the initialized~data may
* - no longer be valid. ‘Specifically, agsigned terminal o

numbérs will often be a _necessary part of the 1n1t1a1— R

ization process for tedm lessons, aﬁd these could eas11y
change after an 1nterrupt1on. . .

-

Y

Also, from mlnimal-exper1ence thh team lessomns, it |
would seem that team sessions would normally start from .

. the beginning of the scenario whereas individual lessons . i
normally resume at some point near the’ 1nterrupt10n . ;

| "“(
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. And, after current teams complete their exercise and -
a new team is about to take their place,-_there may be sonme
residual, unwanted data left in the Common Data Space -
- (Common Hatrlx and Common REPLY Buffers) that needs to be
disposed of first. In this case, although new trainees
sign on with clean student records, there will often be
some residual team data yet remaining., ?

A}

’ ., In considering methods for use to initialize thée
data spaces appropriately, one must avoid initializing
S too much or too often. For example, suppose a three-
" . member team is attemptlng to sign on to a team lesson
. scenaridé which incorrectly initializes all data uncondig
- tionally for each new trainee who starts. In this case,
each new addition to the team.would erase from the Common
. -Data-Space all record of other members who had signed on,
leavinig a team composed of one member, the last one who -
signed on. Thus, initialization must be controlled to
occur only when it is needed and not when it will ‘

‘adversely affect lesson exequtlon..

-

. Author-Controlled Initialization. The. author can assume
. responsLblllty for 1n1t1a1121ng the Common Data Space
. prior to each new team who 51gns onto the system. This-
can be doﬁe~by signing on in ‘the Author Mode, 'switching
.directly to GALC, declaring an appropriately dimensioned
matrix, blanking all of the REPLY buffers, and then use *.
the PUT command to update each\in the Common Data Space.
~ (Whether ‘either or both must be initialized will be
determined by their use in the scenario). .

’This method w1ITﬂaccompllsh the necessary init- '
ialization to the point that simple lesson logic can
. . - complete. ° However, this method’ obviously requires the
e esence of the author (or a trained monitor) at all
- ’sassions] .negating some ‘of the inmportant beneflts of
‘usrsg the computer in the flrst place.

*

 Trainee-Confrolled Initialization. This uses the first

. question in the scenario tq ask if this one is the first .
member of the present team o sign on. If So, the lesson
logic proceeds to initialize the Common Data Space via

.+ . ¢« CALC lesson .commands. Otherwise, the initialization step

T 1s sklpped ' . - ‘ :

2 ' ~ .
’ - - s

B
e -

T ThlS method works quite Well if- the team members
are geographically together and have voice commun1cat1on.
.Otherwise, a well—meanlng team member might adgyen !

. - - . * -

F— Yo .
. .
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. ™ . . ’ -
*  incorrectly d erase needed data. This would requirg

X -»s careful queue‘ing in advance. .
"_/\ N . ' . ' . . iﬂ' ’ R
| Lesson-Controlled Initialization. This would depend on T
1\- . the capability of making the lesson detect ithe first }

-l team member to sign on to perform the needed initiali-

zation. There are probably several ways to do this . ,
but two will be discussqd. . - N

|

|

‘ .

| . The most.direct method is.with the SYNC™ command
where a PLANIT Decision frame would cortain something .
like the following statements: oo ' .

| coL . o . ‘ I .

|

- .C:SET MATRIX(X,100)

« CJFETCH X -

: . IF SYNC(X(l),X(2),X(3)f0%q£Q 0
Proceed to initialize. =

" END S :

;/ " Proceed with the lesson. ‘ - - T

4

s e i T - - . - J—_

" I the above example, an assumed three team members .‘ “
whose identity is assumed to. be in the first three entries B
~\\of”{he'Common Matrix is tested in the SYNC** command with
a2 zero synchronization number for the. purpose of retrieving.
« the highest presently posted synchronization number. That,
. numbei will be zero until ‘the first team member posts
o a, non-zero value, which presumably wauldrhappen very soon, .
* into the lesson. Thus, only the first team member to -
sign on would find a zero value, and that would cause
the initialization to occur. Note that a %ero- (0) was K
given for the synchronization number (after thé semi-colon)
so that this occurance would not hold the user here Wntil
- the others caught up. In this case, exeécution is irtended
‘to proceed. LT . -
. » . A
. . ’ .
P Another method would use coded values in the Common
< ' Matrix ‘to indicate the present status.® Suppose X(4) t ,
. was used to hold the value 0, 1 or 2 with the following BV

neanings:
P

« - Q\-’/0 = Initial state, no team members yet signed on.
1 = At least one’ team member has signed on and waiting
' r the others. - . - . C :
2 = %he team is assembled and the lesson is in progress.
. ’ . * .

With that schéme, the following Deeision frame staitements
- ; would be appropfia}e: t.
.« <L S ' . , ,,; T / ‘

» , . . ' :;n‘.'._:.;,s\ ., . .




. .
~ C:SET MATRIX(X,100) ) . $ . .
C:FETCH X L . 7 .
IF X(4) NQ 1 T . o
C: X=0*X ' - . ) . -y
C:X(4)=1 S ' ”
.« "Proceed to initialize. - R .
C:PUT X : - ' - e
END ) ‘
Proceed with the lesson, changlng X(4) in the Common°Matr1x
to the value,.z," . ) . N

This will accomplish'about the same as the SYNC**

fusion if the team members should for some reason sign
off while the value of X(4),was 1. The 1esson woulld 4
have to be written in such a w that no’ add1t10na1
initialization would be needed when the next:team trie
to sign on. . . = -
One final consideration’ is the existence of the
‘Common Matrix af®the—begimming. - It-wodld seém that all
.cases will usg “the Common Matrix to communicate the-
identifying' numbers of the partlclpatlng tean members'
: termlnals to the.other, partlclpants. That being the
casey’ one Of "the flrst commands w111 be a FETCH of..that
CommoneMatrix., On tHe very first attempt "to execute. .
thatqlesﬁﬁnﬂfbr after, the 1essoq is brought in from cardS)
- the Cemmoch Matrix w111 not” yet ex1st; -having not yet been'
ﬁDT ih ‘pEag e, “%his .can be avbided By a one-time effort
on'the par ig athor. to. decIare%an appropriate-size.
matirix. 1nteracf1ve '&ﬁ‘CALC‘ ggle s1gned onto the first
of the tean lesgon senﬂesﬂ and\¢hem “PUT the. matrix into
the Common Matrix space. _; ver,“ﬁeginnln with PLANIT
vers1pn 3.2, this problen will} ho~Longer®xist: since 4 '
missing Common Matrix.will be‘q}gafded the same as 1f

all 1ts entries were zeros. ¢, . ‘,% LT T -~
N ] 3,‘. « . ~ ; + &
. P , - - ° .- . .
. ' .. & N . Iy . é;’ A YL s ,‘
Re~Initialization -, /‘/-';‘ R .
. B P v

r #
. . - .
.o . Y L

wherebye all peftlnent data 4re retﬂrnedAﬁp appropriate -
starting values when a new team s1gns QE' . v

I

[ >

Several of ‘the condltions for re-initialization
.were already covered in thle dlscu551on ofi- initialization,
above. Each, of the described methogs .would also ercompass
pfroper 1nitialization for the next ®am. However, there
are at least two add1t10na1 cqpsideratioﬁb that may or.

N

form (above) except that there is a potential for con- ,” '

[ o, g .
a By the térm, re-initialization, is: é;ant thée process R

. - - H ¢ . d‘ 3
B . .
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may‘not be of concern during the pxocess of re-
~initialization. - )

\

Data Readout. It will be normal during team execution

for data to accumulate both 'in the individual team K
menber's student .srecord and in the Common Data Space

(Common Matrix and Common REPLY** Buffers). Although

the, student records will be left intact following the

team exercise, the Common Data Space will be used

over again by the next team, changing the data which )

were left by the previous team, What the lesson should -
do with that data deperids on the training objectives.

If the data are no longer needed, thet:space can simply

be re-initialized wiien. the new team signs on (as is

assumed _in the examples of initializat#on, above). Or,

the data could, be allowed to "age' from one team to the

next, that is, only selected entries pertaining to the
identities of present team members would be re-initialized,
while the remaining data space would retain the values '
from the previous exercise, accumulating the experience
of the team Sessions. Another alternative would be to
display the Common Data from a team sessiqn prior to

the next exercise. Each of these will require  different,
_re-~-initialization considerations. . o

LY w :

> Case 1 will: be handled effectively by either of .
the initidlization-examples shown above. When 'the

new team signs on, the data left over from the previous
.team is lost (i.e¥.set back>ﬁo zero).

o

Cases 2 and 3 will require some kind of coding

_similar to, the use of X(4)-in {he above example so

" that® the lessom—can assess' the previous.status before
overwriting~tHe data space. For example, to reset only
selpctedeentries as in case 2, the following Decision
frame statements would work:. L
C:SET MATRIX(X,100) . ' s :
C:FETCH X ' ‘ ,
IF X(4) EQO0 .

. New start, initiglize everything. -

[ ]
“ ..

IF X(4)‘ EQ 1 . . ~ ] '
Already initialized -and in process of assembling the.tfak

~ IF X(4) EQ 2 . ~

. Re~initialization. Reset only the appropriate entries.
END , . . . e .
C:X(4)=1" . . .
C:PUT X ’ » ’ o

Proceed with the lesson. Change X(4) to 2 after :the team
has been_asipmbled and tlHe training begips. '

ALY




Case 3 would be a variation of this example. stead
of selectively re-initializing for X(4) equal to 2, . ‘
appropriate action would be taken to preserve thp data. ‘
This might take the ‘foxm of a display of the data (to,
be given'to the author), or a message which informs the
user that the data from the last exercise has not yet
been retrieved, and®then end the execution with a“ -
C: FINISHED statement After retridving the data, the ~

~ author would initialize the Common Matrix to ready it

for *the. next team .
o C = N
Team Interferehce. While the team is being assembled, ) >,

" things considered so far.

4 T, e R - ' .
Py

two members cannot be allowed to 'get assigned to the
same position, and after the team has assembled and is \
executing, no qther person can be allowed to sign on
to that team sequence and interrupt their execution.

. ‘A simple solution to ‘these potential interference . /
problems makes use of the earlier system for designating - .

. elements within the Common Matrix to represent.the ,

terminal numbers of the participants. In the initial-
“zed condition, Jthese entries would bg zero. The
earlier example used three-member teams and the first
three "entries to represent them. Continuing that
example, if the entry®is still gero, that position®* ) .
st111 needs“a team member. )f ’

4

o ’ 3 ®
A PLANIT Question frame can be used to ask which P

position.in the team the person wishés to occupy. . . .

Having evaluated the choice, a Decision frame then .

checks the corresponding entry to_ determine if it is " 3

still vacant:and, if so, assigns the TERMINAL value )

- to it.” If not, the user is so informed and given

an opportunity to choose a different position or is N P '
signed off. However, if each of the entr1es is . T
already non-zero, the user would not be allowed . |
start, but rather would be informed that all th . - s \

p651tions are -taken and would be signed off. This .
logic can be seen in the example which appears at o 7
the end of thls section and 1ncorporates all of those

“ el ?

|4

Replay. - An additional re-initidlization problem is RN
encountered if the same student 1dent1ty is to be : . |
re sed for a subsequeq; team exercise over the same . . .
lesson scenario. TheYe will already exist records |
for that member which direct PLANIT to the place’ \
in the scenario where the person should resume. : ; {
However, in the case of the team scenario, there @ g
will flrst be auneed to reassemble the team. ., .

e " . . .
- 46 - .t
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' A1l of the various opifions that might be desired
for this situation are too numerous .to cover here, and
each will demand some logical vawiation in the lesson
scenario to implement it. Thrée cases will be described.

Case 1 might be where every new ség;ion is to start ¢
from t#e beginning of the series. In that event, the
first frame of each lesson module should be punctuated
by "dotting" the frame type. For the first lesson module
in the series, whatever frame is first would be dotted. -
In subséquent lesson modules, the first frame"that is
dotted wqQuld be a special Decisien frame, as follows:

FRAME>1.00 (D.) S
‘. -
G2. CRITERIA
IF LINK(1) EQ n B:START y )

LINK(1)=n . )
« '»' . .*

The value ''n" can be any number so long .as it is non-zero

and different in each lesson module. The name START is

to be replaced by the name chosen for the first lesson

module in the series. No other frames should be ~

punctuated. »

Case 2 might. be where the same person is not to be
allowed back in to the series. In that case, use the .
same logic’ but replace the "B:START'" with -"F:YOU ARE
NOT ALLOWED TO START AGAIN. C:FINISHED". This frame
must also be the first to be executed after the team
has been assémbled.

] Case 3 might be where the entire team should ‘resume
approximately_where they left off in the previous session. _
In this case, the above special Decision frame would be , '
interspersed frequently throughout the lesson sequence

at every reasonable restart point, and with different .
test numbers for each and every occurrance of the frame.

.However, inStead of "B:START'", the branch would be to

"B: ASSEMBLE" which would execute a subrlesson module ,

to reassemble the team before returning to the next
»frame. In this case, the same-subf?éggbﬁ\ggp also be
called at the beginning. - !
Team Initialization Example:. This example will be for
a three-member team, the positions of which are designated
RED, YELLOW and BLUE. Re-initialization starts over.. -
Data are allowed to accumulate- from .session to session.
and from team td team. sfhe first four entries of .the

V2 T )
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Common Matrix are used to control the part101pants. Thei
* remainder are available for other sues. ) X

FRAME 1.00 -(D.) ~ ‘ R

G2. CRITERIA " . ¢ p
C:SET MATRIX(X,100) C:FETCH X . 2 . '
IF SYNC(X(1), x<2) X(3);0) EQ 0 K . "
~C:X(1)=0 FOR(I—l '3), ‘ I ' -

IF X(4) LQ 04C: x—o*x . .

IF X(I) NQ O FOR(I 1,3) -

F:SORRY, ALL POSIT NS ARE TAKEN. ANDTHER TIME, C:FINISHED ;
e ELSE C: X(4) 1 C:PUTTX F:@ARE YOU RED, YELLOW OR BLUE?

.

N s [ N ‘ ‘. b
FRAME 200 (Q) - . . * %)

G3. ANSWERS
0 KEYWORD' ON . '
A RED . - - : .
B YELLOW .
' C BLUE |

G4. ACTIONS . s . Q‘E_; : ' .
A C:SET COLOR=1 . ' N ' o -
B C:SET COLOR=2 . . - |
C C:SET COLOR=3
A - R;ANSWER ONE OF* THE THREE, QR TYPE 'FINISHED'
. . . * .

0

FRANE 3;00A(D) :

- N - ot

G2. CRITERIA . ' . . - . e
C:FETCH X S : ‘ ' ’
IF X(COLOR) NQ 0 . ~ )

. F:SORRY, POSITION ALREADY TAKEN CHOOSE‘ANOTHER B: 2

« ELSE c: X(COLOR)=TERMINAL C:PUT X . i :
. C:SYNG(X(1),X€2), X(3) 1) B:RED, YELLOW,BLUE; COLOR, ; A
. SIS ]
In the absence of the SYNC command, other logf@k “

could be substituted, which relies on- coded values. i . 7 .
the ‘Common Matrix. HoweVerﬂ the SYNC command provides ' ., -

computing efficiency which cannot be matched any otﬁer |
© way. - / : L IR
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‘Thegactivitiesv.of the participants in'team training
must-ihterrelate in some manner of else there. would.be
no cpmmdﬁ\{eam objectivies. This interrelationship will-
‘show.up in‘the lesson:stenarios ds a need to synchronize

_ the members' lessons at givepgpoints in such a way that
they will:all be at that péin® at a giveén moment.

There will.be many variations to this need for
lesson’synthonizatibn. In -one. case, similar lesSons
may be moving the trainee in lockstep fashion, synchron-
izing again after eachfinteraction. In another, the
“§ynchronization points might be far apart, bringing the
“nembers together only at checkpoints. Andther might only
synchronize their initial departure. . Yet another might
_ keep some membeys in sync while one or more others drop
- out-to work‘indepéndently. There may be a need to bring: '
-members back in®o synchronization after they haye {been
working independently. P

P
\ ped

N, B . -( Sl
The SYNC?* command is designed to fulfill all of .

" thegabove needs and a few more.: Essentially, the SYNC**
command needs ofily the terminal identity of the partic{=-
pants and-a synchronization number to define its operation.
In addition, it needs to be informed when a member, should

nq/longer be considered in the syhchronization processing
for some indefinite period of time. A zero (0) synch?oni-

zatioh number serves this function.

.+ The command format for SYNC** has already been shown.
USing that format, aamy two or more PLANIT users whose

* terminal- identjties -are named in ‘the SYNC** -command will
be forced into synchronization at the point where the
synchronization seTs from all of the participants
agree. In the event that SYNC** commands are encoun-
tered which are different from others 'which have already
been posted-and are waiting, the highest posted number(s) .
will contjinue to wait and any which-are less than the

* highest will ‘continue tb execute. - o . -

: ) s ‘ - s

There is no need for any similarity to exist among . °
the lesson sequences from which -the SYNC** command is -,
-. 4Ssued. Synchronization is based entirely on the synchron-

jzation.. It is the responsibility of the author tb make
the fit between thé corresponding lessons reasonable,

. The reason could be none other than agsuring that all v
finish at about thé 'same time. Or.it could be for the
purpose of. éxchanging Wata, responding to events which
are depéndent on the progress of anoth mequr or

. " iwhatever.
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Establishing Synchronlzatlon.‘ The first consideration
must be the injtialization of those data items which ]
will be used to control progress through the lessons. .
| At a minimum, the members must ‘be assembled into-a .
; team relationship and each member's lesson must_be o B,
| given the terminal identity of the other ‘members so
that synchronization requests ¢din be made for the
proper group of terminals and any desired communication :
N\ ‘can be addressed to the proper destination. The second -
consideration will be assuring that the proper team ' T
members (and only that number with -no duplicates and
none missing) have heen assembled and the team exertise ‘ ol
is ready to begln. : : : v

-
-~

The example just shown contains all of these
‘ elements. This gection will simply elaborate on the//
synchronization aspects of that example, and discuss oo
> additional synchronization considerations. J

The first use of the SYNC** command contains a

zero (0) synchronization ‘number (which has been defined R
to mean that this terminal is dropping its synchronizing :
relationship with the remainder oT'Whe team). However,
in this case, no synchronizing relationship is yet assumed

- to exist so the zero (0) parameter has no effect But - »

. . there will be a return value from the SYNC** call that
will be important in that it will reveal whether any W
other member has reached a SYNC** call with a positive, .
non-zero synchronization number, waiting for others to.
catch up. If so, the Yeturn value will be that_number
and the lesson will have determined that the current PR ‘
member is not the first of the team-to sign on. Otherwise, :
the return value will be zero (0), allowing the lesson . -
to make any initialization hecessary prior to the assem-
bling of the team. Therefore, this call can serve an
important team’initialization function. -

When the first SYNC** call is encountered with a\
, non~zero synchronization number (as in Frame 3 of the
R example), the PLANIT system can-evaluate the status o%\
- each of the identified terminals. If they are not yet
in tean status PLANIT will ask the user,

.
e

' TEAM MEMBER MISSING DO YOU WANT TO WAIT? /n) . i : *

If the answer is "Y", that termingl will be held until
all of the other team members encounter a similar SYNC**

N call in their own e%?cutaon and the last to encounter )
it would unleck the¥execution for all partiqipants. :

It will be clear td‘any who study the example in detail
. - that only ,the last member to sign on will have the -
correct terminal id ntities for all of the team members. X '




However;--this will not pose a problem for the earlier ones
because PLANIT will detect the improper terminal ‘number
- and use that information to decide.that the membe¥ is.
" missing. When the last member signs on, PLANIT will -
D ¥ have all the correct terminal- -numbers so that the
)ﬁ%ﬁgect synchronization gheck can be made. .
. Therefore, this pFovision in the SYNC** feature will .
enable PLANIT to\ggpematically collect the team members. -
. . Notice that it will also detect if omne should®leave the
Coa team exercise by signing off without first notifying-the
’ other members. This will avoid' the prospect of team
members, waiting in frustration for another member -to-
catch up who is no longer on the system.
P S ‘a

Maintaining Synchronizafidn. It is simply a guarantee
within the.PLANIT system that wherever a SYNC** ‘call is
* - ‘made in the lesson, execution will not,pass that point ;
“ until the lessons of all listed terminal numbers have
mads SYNC** calls with the Same synchronization number .
. or at least -one- has made®a  SYNC** call with a higher -
. o synchronization number. There is no restrictﬁon about
. the nature of ‘the lesson out of which the SYNC** call
. . . is being made. = Therefore any lessons can be synchron-
., : ized-at any point. 9 L

.
-
* Y
N . P
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Leaving Thé Team Temporarily. Tt las alrgé&y’been c.
- shown that one tan be temporarily dropped from the °
. synchtonized team relationship by making a SYNC** call
> " with a synchronization number of -zero (0). Actually,x
this call has no effect on the execution of the
‘o lesson that makes th& call; execution continues as
“ oo ‘though nothing had happened. The purpose of the call
S is to mark that ‘términal so that others who are in
. a synchronized team relationship with it will not be
waiting for is -to eatch up (i.e. to -make a SYNC * call- '
with the highest posted synchronization number).
-0 Instead, that términal will be dropped from synchronizing
consideration even though that terminal number appears
in the 1list of another SYNC** call: ;" Thus, the person -
at the terminal can proceed independently without holding
up other team members,.ang will do sa until a- SYNC** -
call i$§ made from.that lesSsen with a non-zero synchron-
-/ igation qgumber. - . ‘ :

-p

‘ »

. aN .
’ ’ A\
Re-Establishing Synchronization With The Team. This can
: . Dbe done very simply by, issuing a SYNC™™ call with.a non- .
R i zero synchronization ﬁﬁmber. If* the number is -less than .
the highest existing one, then all will wait for this .
one toecatch pp. If the given synchronization number is

.

o L, : -5 -
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‘array X It would also be pOSSlble to use the frame

the highest, then this terminal will walt for the others
to catcn, up. N 4
. L . % .

However, it is fair to.assume that the team will .
have progressed by an unspgcified amount\whlle the one °
member was working independently, and it may. be more
1mportant to rejoin-the team at the point where execu-
tion ‘would normally have been had he not dropped out
of the team. In this case] a list of frame numbers cor-
responding -to synchronlzatlon numbers will make it pos-
sible to immediatély rejoin the team at exactly the right
place. For example, suppose ‘the array,.SYNCNO, contained
a frame number for'each .synchronization number, where the,
synchronlzatlon number wag an integer .to be used as a
subscript into the:array. Then, the following statement
would put the member back inrto the team at the:right point:

-

B: SYNCNO (SYNC(X(1) ,X(2),X(3);0)) e ‘\

The example shown above -assumes-tliree members in the team '~ -
whose terminal nuibers are the first, three entries of '

numbers as the synchronization numbets, Then, no SYNCNO
array would be needed the statement would be samp1y°

-

B: SYNC(X(1),X(2), X(3) 0)

Notice that the return value from that SYVC** call will
mark the progress of the:team. \

”
'

% Y ¢

Re=Synchronizing The Entire Team. There may be situations ’ )
where a team exercise is not finished in one session” and

T all team members sign off with the expectation of resuming -
at some Ffuture time at approximately the po:.ntie‘re they T
left off If it can be guaranteed that each o e team; ., ‘

members w111 be using the same terminal number when they . - S

resume qs in the prior. se551on,‘then no special provision 4 )

needs to beé made:; PLANIT's normal featuyes for resuming

the lesson will be enough to handle the task automatlcally.-‘

When the next SYNC** call is encountered, each member will

be automatically held 1n place until the’'complete team is L ‘

assembled again. . . q . . ' -
However,. if the terminal numbers may vary from ’

session to- session, that adds a mnew ‘dimension of dlffmgggty

to the problem. It would mean that the terminal number "

values in the Common Matrix will need to.be re5551gned )

so that the parameters of' the SYNC** call will be correct.

Otherwise, thepe .could be a call for a synchronizing

relationship with terminals which 'are not executing that

team’ 1esson at a11

- 520_ , - . ‘\
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G2. CRITERIA * .

-
. ”’
K

.The solution -to this problem, if it becomes a problemn,
can be devised through some contro}-logic in the lesson.
One such solution will be illustrated; many more are also
p0551b1e, ) A Y N

_ Assume that ‘-LINK(1) is used to represent the current
synchronizationenumber throughout the sequence of
lesson modules. That would make the the value ©f LINK(1)
continually increase as the lesson progresses. Also
assume- that LINK(2) holds the designation of -the partici-

..’pant's role ("CQLOR" in the previous example). Then the

following Decision frame, i'f included at the beginning of
every lesson module and was . the only punchtuated (dotted)
frame in that module, would perform the necessary' - \
reassigﬁment of tepminal numbérs and would reposition the
traktnee appnoppiately‘in th¢ lesson. (Note that the
number '78' is-supposed to be the first synchronizafion
number of this module and the TOPIC array contains frame
numbers corresponding to appropriate reentry points for '
each of the synchronizati?n-numberé which are within the ~
range of this module.) ' - ’

.

FRAME 1.00 (D.),

. IS

C:SET MATRIX(X,100) . C:SET MATRIX(TOPIC,50) :
C:TOPIC(1)=-ARRAY (2,5,8,11,42,15,19,20,23,25,29,31,33,36)

i

N

IF LINK(1) LS.78 B:2 .
ELSE C:FETCH: X C:X(LINK(2))=TERMINAL

- IF SYNC(X(1),X(2),X(3);0) GR.l

F:ANOTHER TEAM ALREADY INQPRé RESS. ~ C:FINISHED

_ ELSE C:PUT X C:SYNC(X(1),X(2),X(3);1) -

B:TOPIC(LINK(1)~77) .
. L [

The walues in the TOPI¢ array would be adjusted to fit
the structure, of .the lesson module-in which it was used.
The values "77" and ''78" would be changed to agree with
the first,synchrggization mumber in the current module.

Before each SYNC call. in -the remainder of the lesson

. module, the LINK(1) entry would be .assigned the corre-

sponding synchronization number., For example:-

- [

-~ Y

C:LINK(1)=78 C:SYNC(X(1),X(2),X(3);78)
% . . . ; 0\\. _ . -
This lesson logic would e}able the automatic reassembly
of the team where all members would keep their originally
chosen roles. Their new terminal numbers will replace
the previous ones in the Common Matrix, and the SYNC**

re . * £ A
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- calls will prevent them frdm 1nterrupt1ng another team
thatrmay be using the 1esson, as well as holdlng them

in the _first frame until the entire team has assembled..

The author ‘can choose, frame \Umber values for the TOPIC\ \
array which cause the team, members to resume at the '
most reasongp}e place, which may not necessarily be the \
exact plate ‘where they previously 1eft off. ’

Placement of Synchronization Checkpoints. Where the
SYNC** calls are placed in” the lesson moduies depends
primarily on theé content and where it might be impor-
tant for team members to be brought together in time.
However, some simple guidelines will be useful, and
the examples in the next sectlon w111 also pertaln

to this subject.

= C
- If the tralnlng lesson 'is striictured. in such a
way that all participants execute»%he“sume*iesson “"~“‘“¥*ﬂ»“*ﬂb,»*“~°
sequence, then the, correspondence of SYNC**  calls will
be a triVial-matfer since each/ﬁart101pant will‘‘encountér
“ the same SYNC** call in the same position due to the
fact of executing the same lesson. ’ “
% ’ » Hd . . ~
;é the subject -matter cal#s‘for part1c1pants in
differ®nt roles to execgie separate 1esson sequences,
then corresponding SYNC calls®will be placed in the
different sequences where-the contexy demands. SYNC**
v calils correspond if the sameatermlnal values are
designated .in the list~ %and if the‘same synchronization*
number value is used. \
k) \ Y
In addltlon, thereswill be ‘cases where two or more
. participdnts will bé required to take:turns in their )
interaction with the'tralnlng materials. This will
be}énfarced through prdper use, of, correspondlng SYNC**
calls. IA general,®it will requlre two sets~of corre- . s
~ gponding SYNC** calls fo enforcea "turn," The particid ” '
" pant who is waiting will exggute .two SYNC** calls in -« |
immediate succession,.one to’ inaugurate the other's turn,
and the next to holg execution until the othér's turn has
completed. “Meanwhile, the other participant will .also
sencounter two similar SYNC ‘ calls but they will be
separated to bracket the 1esson logic which will govern
S the activity during his or her turn. A sample of this
’ - kind of logic appears in the example which js included
in the next section, where the "turn" shifts from one
? participant to the other,  as indicated- by the three
¥  sets oﬁ/gorrespondlng SYNC** calls.

&
9
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LESSON STRUCTURING -+ ‘ NS
. ’ . ’ - .e
Lesson structuring is intended to refer to the -
number and organization of lesson modules to be used . oL e

{n the complete training package..w——

4 ’ .
Many of ‘the lesson structuring decisions will be o
a simple matter of author preference.- In general, o
considerations which go /into.any PLANIT lesson struc-

turing process will“be true of team lessons as well.

Lesson modules are often chained in order to obtain the . ‘%»;

total number qf frames |desired, which normally exceed . v o
_the total number allowed in a  single lesson medule. . ’{
Another commion structiure is where each lesson topic is ' ~
_ contained if a‘’lesson module (or series of modules)~and =~ . ' .
these are g¢alled, almost in_ table-~of-contemnts £ashion : T
from the gupervising lesson module, This method is ' ° NAW
particulgyly efficient if pretest questions are included? C
in the gupervisory lesson to first determine whgther the, = o .°

traine “needs to7improve in the areas covered by the |
sub-mgdule. + These'are decision faetors which. are true-,.

of all PLANAT lesson-writing efforts. . - Tt e
.‘ ’ ‘ v : .

A few additioral considerations- aredpresent for - - s
authoring team training scenarios in this matter.of .
lesson structuring. The decision factors affecting how
the modules are to be structured deal mainly with the
nature of the role that 'each of the "‘participants plays.

If the various rokes are substantially different; it is

usually advisable to form separate lesson sequences for .

each role (as was shown in the previous example). Note .
however ‘that the sequences must all begin in a single | '
lesson module and branch from there in order to retain L.
a common identity for the Common Data Space. On the other ¢
hand, if any of the participants perform- identical roles

(or very nearly so), they may share the same lesson modules..

If -role differences are minor, tests ¢an be made in- the o

scenario to differentiate the roles, such as: .
iF COLOR EQ 2 Do something special for COLOR=2.

Very many such tests would Soon make it more efficient
to separate the lesson modules by role, especially

because of the rate at which this would consume frames e

plus the added ineffjciency of having to execute the
test. .- : :
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Condftions Affecting Data Tra er In The Lesson Structure.

-
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There are only two kinds of data which can be trans-
ferred bétween lés<on modules,, LINK«array data and Common .
Data .Space data (Common Matrix 3id Common REPLY ** Buffers) ‘

L3

A The LINK array, usually d1men51oned at 10 elements LN
: (which can be changed at installation time), contains the
only data whiclr follow execution from one lesson module
to another. This is true in all PLANIT appllcatlons e
©+ not-rjust team training. However, the LINK'data only -
. follow a single trainee. Each tralnee has a different
’ copy of LI which moves from module to module with :
ution., If a LINK entry is-changed in one - 4
will”retain.that new value in all subsequent
modules ,utntless.it is chdnged again. That value will not

* . appear automatlcally in another tralnee s LpNK array . ‘ N
though. . '
N s . . ’ “ - . '
o i % . Another feature distinguishes the. LINK armay, . . : o

‘. making it useful for special applications. * The LINK )
. entries are the only’ originally-~defined named entries ’
which can receive different values (as compared for - :
example to FRAME, TIME, RESPQNSE -and PI which receive .
. their values only 1nterna11y in the system) Therefore, .
a.LINK entry is very useful for an indicator variable.
For . example supposé there is a need to determine whether’' -
. execution has passed a given point.. A sample use of LINK

e mlght be:: \ a
. . v .. . . . N »
‘FRAMEloo (62) N . T .
” -IF LINK(1)* NQ O - Execution has passed this pom‘c before .
ELSE” C:LINK(1)=1 p .
; Eﬁecutlon has not passed this point before. * . )
*.0f course, ‘thls example ‘assumes that LINK(l) has not -

been changed from its injitialized zero value prior ifo

this frame. Note that this test would not be suited

to a user-defined name because on the first encounter

- of that name the fact that it had not yet been declared
would make the lesson stop, showing an error. And, ‘

° declaring the name in a prior lesson would not carry

forward to this one. Thus, LINK serves this function

quite well. '
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The Common Data Space (composed of the Common Matrix
. and Common REPLY™™ Buffers) serve a differept function
from the LINK array, primarily because that data is.
available to all members of a team regardless of the
lesson module that happens to be executlng. Recall that
the definition of members who belong to a s1ngle team
encompasses all who have begua the_ training sequence
through one common’ lesson module where1n the Common -
‘Matrix and Common REPLY** Buffers were first, PUT 1nto
the Common Data Space.

Il

‘
*. » 8 A

Another important difference between the'LINK

array amtthe Common Data Space is the fact that the
entries in that Space are never manipulated by the lesson
or user. Rather, a local cbpy of a matrix or RERLY buffers
is PUT into that space, overwr1t1ng whatever was currently
there. If the values are to be examined or updated, they
mus't first be FETCHed -and then be PUT. back again (1n the|

. case of an update). When updating, the FETCH and PUT
should occur in ‘the same group of a single frame with

" no 1nterven1n opportun1ty for delay (such as a terminal. .
input request If that guldellne is followed PLANIT’

+ contains prov1sions which will.inhibit any other user .
“from interrupting the FETCH-PUT sequence beYorée the

* update has been completed The data arrays in the

. Common Data ‘Space are’ unnamed,. and therefore not referenced
by name, The name to be used after the FETCH and/or PUT
will be'a local name only, ‘designating the local copy
within wh1ch the work will be done. .z

»

Thus the Common Data facility allows data to be |
moved freely among participants in the team. The author
. must take into consideration the fact that_the entries.
in that Common Data might be changed in different ways
by different participants. TFor example, -suppose that
the first entry (e.g. X(1)) were set aside tqg hold- the
terminal number of the participant and there were three
participants. Then the first entry would finally hold
only the term1nal number of. the'partieipant who most .,
recently updated it. This is in contrast to LINK(1) , .
‘which will remain unique for each par 1c1pant It is -
for this reason that the prior ‘example-uses the item
.- "COLOR" to subscript the data from the Common Matrix
1n order* to d1stinguish each qf the part1c1pants .

% [

Vote that the possibilities for using the Common

_ Data seem almost limitless.. Numbers which are PUT by
. one team member can be FETCHed and: ased to affect the ~
execution of another. Prior to the addition of the BYNC**

command, Common Matrix codes Wsre.used to synchronize

A -
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o team-members in much the” same way as the synchronization
, * number does -in‘SYNC**, A Decigsion framde teSts the code KO

numbers in the Common Matrix;whlqp werer PUT there by each

of ' the part1cipants and holds each at that po1nt unt11

all the numbers agree.

In the case of the, Common REPLY** Data, combining

that wi'th the SET REPLY .and -USE REPLY commands. enablés

the passing of characteg strings fér almost any purpose

whatever, fnom simple: méﬁgages to having one participant . 4

_respond to -another participant's questions. - JIt would
‘ even be a simple matter to have one participant execute -

- tw¢ or more different lessons cpncurrently, pass1ng the’

o

Tre ses through the Common REPLY" *x Buffers.. Messages
sent from one te angther could be gxamine aldhg the
way and the identi ty of the content!boul he stored o

along with the student records. Thé vari ety possible
“ makes examples very difficult. Let‘s choose the.case
: where one ‘member's lesson asks a- d;fferent menber to° . R
respond to one of*its questioss, eviluates the response
and provides feedback' to both gtembers Suppose the
originating member is. RED ‘and thﬁ of%er member' is BLUE.
- The implementlng lgsson sequence for ggg“will be:
N~ - “ P R o " Y ¢

FRAME 10.00 (D) - ‘
F:BLUE :IS BEING ASKED, WHAT YEAR COLUMBUS SAILED WEST TO .
. F:FIND INDIA, WAIT A MOMENT UNTIL BLUE HAS GIVEN AN . :
. . F:ANSWER, “w_—
C:SET REPLY (1)="'WHAT YEAR DID COLUMBUS SAIL WEST TO.FIND INDIA?'
C:PUT REPLY C:SYNC(X(1),X(2);10) - CiSYNC(X(1),X(2);11) e
C:FETCH REPLY C:USE REPLY(l) \ : 4

. FRAME 11,00 (Q)
;me,,_*GBT_ANSWERSMM___W;_L_T"__"“___.__

1+ 1492 , N
.G4. ACTIONS ' ' )
F:BMWE'S REPLY, "$ .
C:PRINT REPLY(1) $F:" WAS $
F' -
1 C:SET REPLY(1)='RIGHT.' C:PUT REPLY C:SYNC(X(1),X(2);12)
— C:SET REPLY(1)='WRONG.' C:PUT REPLY' C:SYNC(X(1),X(2);12)

4 ‘ /
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The corresponding implementing sequence fof BLUE will be:
. » L E 4 [N
» . * . v N .

© - . h J .

'FRAME 20.00 (D) o 4

G2. CRITERIA ' -
: C:SYNC(X(1),X(2); 10) ' F:YOU WILL NOW GET A QUESTION FROM RED,
. C: FETCH REPLY C:PRINT REPLY(l) ( _

FRAME 21.00 (Q). . s
GY. ANSWERS - _ . B
A - DUMMY SRS L~

G4. ACTIONS . L ' ~ -/
C:SET/REPLY(1) C:PUT REPLY U:SYNC(X(1),X(2);11)
.C: C(X(l) X(2y;12) C:FETCH REPLY C:PRINT REPLY(1),

. r-’ ) ‘
One possible execution sequencetwould be (assuming
that BLUE gave the correct answer):

-

RED’s termlnal ) ' ,

'BLUE IS BEING ASKED WHAT YEAR COLUMBUS SAILED WEST TO ~
FIND INDIA., ~WAIT A MOMENT UNTIL BLUE HAS GIVEN AN

ANSWER. N
BLUE'S REPLY m1492" WAS RIGHT . -

BLUE’s terminalz

?

YOU WILL NOW GET A- QUESTION FROM RED.
WHAT: YEAR DID COLUMBUS SAIL WEST TO FIND INDIA? -

“.

t 1492 T o

[P . ¢ s

RIGHT. -

Notice the use of the sync* \com%gnds. Thex define
~the points at which the 1e§§9n execytions must be’synchron-

ized in order for the sequence to come out correctly. The
three synchronlzatlon p01nts qan be described as follows:

e

: SYNC Point 10: Waltlng to start the sequence 'together
at which time BLUE will receivé the
. ) question and be given time to ansver.

. "sﬂ'c Poift 11: Waiting for BLUE to answer at which
oo time RED will evaluate the answer and
o * . ~ get up a feedback message.

v N R . \
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SYNC Point 12: Waiting for RED to set up the feedback

message at which time both RED and
BLUE will continue their respect1ve
lessons,
This same seq{_nce could also bé implemented using
only number codes in .the- Common Matrixsbut with much more

lesson logic and requiring sewveral tim®s as much computer .

processing time. Using the above example, the computer
processing time will be little 1f any more than each
executing“ndependently. y ) S .

Note in the above example that BLUE's response, "1492"

will be recorded 1n RED's .student record in the frame
number 11 entry. "It would have been easy to have it also
recorded in BLUE's student record by changing the Gr up

3 entry of:Frame 21. from "A . DUMMY" to "1+ 1492" as*~in
the RED Frame 1l1. However, that would suppose that the
BLUE lesson was aware of the particular question that
would be asked, making the whole exercise much less-
meaningful. Suppose, on the other hapd, it was important
‘for the BLUE lesson to record that response and did’ not
know the question in advance.. That would still be quite
possible by addlng another Questlpn frame to the BLUE
lesson such as follows: -

R ]

. FRAME 22,00 (Q) : L.

G3. ANSWERS | B
0 USE REPLY (1)
A+ RIGHT,

-

This would simply evaluate tHe feedback from the RED.
lesson, and then the student record for Frame 22 .

would contain the right/wrong 1nformation for the response

in Frame 21, . . P

k . - rd

It soon becomes obvious :that there can be few "ganned"

sequences for desired operations, Rather, the operation
itself must be examlned ‘and the sequence is developed
accordingly.

\

These same k1nd§_pf 1nteract10ns can also take place

. with larger teams of three, four, f1ve, "etc., members but
"the- complexlty of . the synchronization’can grow, to6. Thke

subject oi’ synchronlzatlon has already been dlscussed in,
the prior section. . o 2 T
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“  Inter-Terminal -Communication *

-

. § -

Cx - N

- ~
.

Il conventional CAI,,1nter-term1na1 communication
is seldom considered to be a factor of the lesson .
structure since any inter-terminal communication 1s_ v
usually incidental to the lesson content. However,
1nter-§ermina1 communication inZa team training' context
will oiIten’-be integral part of the lesson structure,
content and p%rategy . v =
Vy ¢ = : &
Inter-terminal communication can be expedited in
two ways, directly through the DIAB,command and dindirectly .
through the Common Data Space. In the case of the mmon
Data Space, the commumication can be free-form through’
the SET REPLY(n) and PUT REPLY** sequence in one lesson and
FETCH REPLY** and PRINT REPLY(n) in the other, or it%gan be -
a prepared message list passing only the&message number ’
across- ‘terminals and using that to:dlsplay the desired
message.

Ay
+

N L4

.Several considerations will suggest the most appro-
prijate method to use., First, the DIAL command is immed-
iate. . There is no provision to time the dlspihy of that
message at the target terminal to correspond with the
execution' of' that lesson. S alls strategically
placed could introduce that timing -however.
" Second, there is no prov1510n 'to allow the examination
of the qontent of the DIALed ‘message by either lesson.

Third, using the DIAL, the-desired message must be
prefixed by the appropriate command form, and enclosed
4n primes (or quotes). This will be true whether the
message originates‘within the lesson o¥» in real time by
the trainee. b N ~

> 1

Fourth, the DIALed message automatically ‘carries a -
"FROM n" prefix to 1dent1fy the source of the message.

Fifth, the. DIALed message has very 1itt1e 1mpact
on execution time/ ‘ . K

.~Sixth, using ithe REPLY** buffer facility, messages
can be sent which are subject to examination prior to
transmission and/or’ after reception and display. They

can be identified-as to their source, or not, at the :

disdretion of the author. They can be transmltted and
held until the receivenrwmis ready for them, or SYNC** *
calls can time the sending and receiving (as in the case
of ¢the DIAL). Since the comhunication is through. disk
blocks, there will be modest impact on execution times

.,

in the lessons. .

- 61 -

L L) + v

67

. . ’ <L

v

N 22 . v, '
e . = L. .o, R d“&;&”

L



2 n P 2 ¥ <
.If tralnees are to send messages. through the REPLY** = .V
buffersy Question frames must be designed to collect and
,send the message and more lesson logic must be prepared
'on the receiving end to retrieve and display the. message, -.
whereas the trainee éan seng, a message .via DIAL outside
the framework of the lesson and it will be displayed

at the her end without the need for advanced preparation.

N/

4,

FInally, there’ mlght ‘be a need for sending the message
fyom the trainee to the lesson, to'be retrieved and o
displayed by ‘the author at the end of the sé&ssion along - e
with other- performance data This can be a&complished } :
* by holding the message(s) in the REPLY buffers of the e
1nd1v1dug1 ‘student records (without- executing a PUT -
v \REPLY *). Each participant would have separate REPLY ST
space. - Howevdr logical ptroblems could develop if that .
- strategy was“dombined with PUT REPLY** and FETCH RERLY** )
sequences since the buffer areas would be written over . .
by other data. “ ‘< . h R
. N . . 14
. ' Whether the DIAL or REPLY buffer method is used to
convey messafes between terminals will depend on the
~particular circumstdnces of the message. Typically, if .
the purpose of the exchange of messages is for an un- '
monitored.conference, the DIAL facility is most suitable. | VA
However, if the message must coincide with lesson - .
- execution at both terminals, ‘if it must reach its proper \“\k
destination without expecting the sender to put the -
. . .address prefix on it (DIAL n), if it is to be enqueued
and held until the recelver calls for it (or. it is called
- for by the. receiver's lesson logic), or if it is to be
examined by lesson loglc prior to transmission and/or
following receptlong then the REPLY** buffer method is
approprlate <

« /

Examples of Two Message Transmission Methods. The

L. following twq examples will illustrate the sendlng ) .
and receiving logic for the- DIAL and REPLY buffer
methods bf message. transm1551on o

- . Trainee-Originated DIAL message: , B o |

~DIAL:3_'"THIS IS THE MESSAGE.'

" ® Jlesson-Originated DIAL message: ' -
) T Y "

T
» \
N 4

* ' . .Cc:DIAL 3 'THIS IS THE MESSAGE.'

v LAY ' . X . ’ ’ ) .
-+ - Reception' of the DIALed message: - C// v . 9.
y - FROM 3 THIS IS THE NESSAGE. . ' - C
® . . ¥ ) ) . ¢ . :
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. Trainee-Originated REPLY buffer message: '
/
) > \‘ a
“FRAME 4.00 (Q)- . ™V
A W _ , . .
. G2. TEXT L T e e e
TYPE YOUR MESSAGE TO ‘R ' . pIS b
G3. ANSWERS ' . . | _
A puMMy Lo ‘ :
G4. ACTIONS © _ ,

C:SET REPLW(1)='THIS IS THE MESSAGE.'

. before the receiving party sees 1t

C:SET REPLY(1) C:PUT REPLY

Lesson-—Orlglnated REPLY buffer messa.O'e:lA

f.
C:PUT REPLY

Reception of message in-the REPLY buffer:.

C:FETCH REPLY C:PRINT, REPLY(1) =

. Notice in the last line of the. examples that a delay
is possible, both before the REPLY buffer is FETCHed and-
before 1t1xs displayed via the PRINT command.- Thus, the
message could be queued, examined, modi&ied, or whatever
In fact thereé .
may be no -intention of disglaying_ the message but .rather
to subject it to. some other klnd of proce551ng as in
the example on pages 26 and 27. K o
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" LESSON MAINTENANCE , SRR

. Team'.lesson apﬁlicatione add very little to lesson. .,
maintenance which does not°a1ready apply to donventional

essons. The main difference is in regard to the
- Common ‘Data Space, and the manner in which the data
there are to be used. .

4
[}

-

@

Setting The Lesson Up For Exegutlon
) \’” . ) "‘

/ .

The easiest way to-initialize data spaces is to
make the lesson expect them to begin with dinitizlized-
values of zero (0) (or "null'l in the case of the REPLY
buffers). At most, this only requires the declaration
of that data. However, lesson needs may dictate data’
entries which, in their initialized &tate, have a whole
range of values. If the data are to be 1oca1 to the
lesson module, then the initialization logic must be at
the beg1nn1ng of each module in which it is being used.
But, if the data will be kept and manipulated in the
Common ‘Data Space, then initializatien of that data
can be performed more economically in a special lesSon,
module. However, if a spécial lesson module is to be
used .for that purpose, it is important that the author
must sign on to the same beginning lesson module that
the team members do so that the proper Com%gn Data -

_Space wall get 1n1t1a11zed

-~

A place‘that is often convenient for doing this’
Common Data initialization is within, the beg&;z;ng
lesson module itself, The, .lesson organlzailo 5
kept tidier if thefirst lesson module contains only
that part of the training scenario that ‘assigns partl-

.cipants to their respective-sequences, ‘as shown in-the

examplée on page 16, If that strategy is adopted, then
that\flrst lesson mogule will be very small.

Suppose that first 1esson .weré extended, beg1nn1ng
with' Frame number 4, whexe' the frame was given some
label of the. author' s,choos1ng which would serve as a
special password for lesson maintenance., Recall that
the lesson does not auteomatically execute for the .,
author as it does for a trainee. Therefore, the *

« " author can GET the 1esson by name, and then give the

command, - :

>
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EX, PASSWORD \¥—f'f// c .

. ¢ *

. , . . .
where PASSWORD can be any label name that the author
has chosen to direct execution to the extension- of
that lesSon modulé. Also mote that, due to the'execution
logic, there is o way for the ‘trainee to enter that
portion of the lesson module. :

The author is now free to develop as much lesson
logic as nécessary to initialize the lésson data as . -
it is designed to be. The example below illus}rates

such a plan. .

\
€.

» ©

Data Readout Following Team Execution

L]

. ) A .
The same method that was sugges%gd~for setting up
the data requiréments in team lessons in the paragraphs:

.above can also be used to display tle/ pertinent data
‘following the team exercises. ® The llowing example

will illustrate this aspect'as well. .o, .

4‘ . kawtwmv~v~M. A -wﬂk‘l,\ pras mnn ema e ] T { A ir

- N \
3
: 4 '

Example Of Lesson Maintenance Frames ' .| ) .
- - ' Y p-) v ’
» This example is meant as‘a continuation of the S

peginn}ng lesson in the team training sequente such

%s was illus'trated on page 16, ~Note that the author
‘(and only- therauther) can ehoose to display data only,
display and inftidiig' the data, or initialize the o
.data only. This sequencé can obviously be tailored

to suit local neggs. '

FRAME 4.00 (M) LABEL~=RASSWORD ‘ o

- )

v -
- G2, TEXT | , .

DO YOU WANT TO: N -

G3. ANSWERS .
A. DISPLAY ONLY . L . .
B. .DISPLAY-AND INITIALIZE ‘ ..

C. INITIALIZE ONLY % o P

G4. ACTIONS * . ’- _ .
C B:INIT . o - ' .




- B P »>

FRAME 5.00 . . . ‘ o
This frame, or series of frames, will be designed
to FETCH and display the appropriate ‘data in any report
form chosen by the logic.. The frame (5.00) was not
further identified because it.might be a Decision frame '
which contalns statements for declaring, FETCHing and
printing data, or it cduld be a Question frame to
provide choices among alﬁernate dlsplay formats. :

~

Remember that pridér to the' FETCHing of a €ommon . .
Matrix/ a local matrix must bBe declared into which . . e
the Cpmmon Matrix values are t0sbe copied, and, even I
though such a matrix is already déclared in Frame 1

of this lesson, the author will' be bypassing that J -
frame so another declaratlon must be prov1ded hgre e.g.: ’

-
N

C:SET JATRIX(X 100)  C: FETCH X o r . —_

~ ' . *
* Now to contlhue the example begiining at some

frame number past the display section. . >

[N
L <> -

FRAME 10.00 .(D) LABEL=INIT
IF 4,A C:FINISHED .
ELSE . .
Beginning at this point, the lesson logic is ’ .
now writ®en.to perform any initializations desired. s '
Regall again that the¥ data declarations in the - Co
display section (Frames 3 through 9) .could be bypassed
if the author chose to "INITIALIZE ONLY." ) Therefgre,
the data ought to be déclared again. If there was any - |
objection to declaring the data in both sections . {
(which is completely satlsfactory although perhaps not
the most elegant), then a 11 the data declaratlons,coulq
be made in Grou 4 of Framg 4 (LAbel=PASSWORD)", ahead M
of the "C B:INIT statemeaéorggﬂﬂb would declare all .
the necessary data spaces either or ﬁoth of the )
follom1ng sectlons

. \‘
Note that the test belng made ‘ift Frame 10, befor .

initialization proceeds, -is to termilate executlon an\\ )

‘the evenst that the author. requested choice '"A. DISPLAY

ONLY", designated by the characters "4 A" in the test.

After the 1n1t1a11zatLon has been completed, the
final statements PUT the data into the Common DPata °
Space and the training sequence is ready for the f1rst 3
team. . , - e
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Choosing The Proper ESCAPE Parameter Value

The BSCAPE** feature is designed to log off any
user who extgeds a specified number of computer
processing secpnds without an ippé?vening input af
the terminal. It will normally?be rare that the
author will ever be concerned with this command. Yet

.it, is there to protect against the kind of infinite
loops: that improperly designed lessons’.(especially .,
team lessons) sometimes originate. T ' :

. " .
_Tf the ESCAPE** value has been exceeded, the’
user will be adequately informed at the terminal before -
being logged out. It will then be the responsibility
©of the author to determine whether the lesson contains
~Yegitimate processing demands which caused ‘the condition .
to occur or whether the‘'lesson is not, functioning
* properly. This can _be determined by using the various
' debugging aids in PLANIT, such as "TRACE. ALL" and
"BREAK." .
. If it has been determined that the lesson is
executing properly, then a statement will need to be
_added to increase the value of the.ESCAPE** parameter.
The format, for this is completely analagous to "WAIT".
The following CALC statement: ' :
. ’ ESCAPE(H) . ., e : &
© o . .
.wvhére "n" nameg a value for processing seconds, increases

.(or decreasés) the limit for the next single interval of
time beginning with the next terminal input.. The
corresponding statement: : :

»
‘ .

SET ESCAPE(n)

cggnges that limit for k11l future t%rminal response
intervals in the -currgnt lésson, or until another ESCAPE
command is executed., B '

* %k

-

. . 1
If the ESCAPE** limit has halted lesson execution,

., one should not immediately assume, insufficient -execution’
time unless the lesson logic is known to involve long
sequences of computation. Team lessons in particular
seem to involve complex monitoring and simulation’ ~
jterations where simple migtakes can inject the lesson
into an infinite loop. - '

+
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** . DEMONSTRATION TRUCK RENTAL- LESSON
~ ;

1FRAME 1.00 €@.) . .

2ARE YGOU THE FIRST OF THE PLAYERS TO SIGN ON?

3/PUSNEG/’ » . '

44fC2SET NUM=4 C:SET UPDATE=3 C:SET MULT=20

C:SET MATRIX(COM,13+NUM»2) C:ROUND O 'C:TRACE OFF

4 C:CHANGE aBSOLUTE TO ABS C3CHANGE TRUNCATE TO TR

4+ C:PUT COM F:OK», INITIALIZED FOR-A NEW'GAME. .

1FRAME 1.50 (D> _ '

2C:FETCH COM’

21F PROD COM(I»1) FORCI=13,NUM+12) N@ O )

2F:SORRY» ALL COMPANIES ARE TAKEN. TRY LATER. C:FINISHED"

1FRAME 2.00 (@) . o

oD0O YOU UANT TO SEE THE RULES FOR THE GAME?

3/POSNEG/ ’

4- B:5.

1FRAME 3.00 (@) - -7 A

2YOU HAVE -4 TRUCK RENTAL CONMPANY WHICH SERVES FOUR CITIES, 5 ‘

SINCLUDING LOS ANGELES (LAY, SAN FRANGISCO (SF)»  PORTLAND (PO) 5

SAND ‘SEATTLE (SEA). YOU S8TART THE. GAME WITH YOUR TRUCKS $

2DISTRIBUTED AS FOLLOUS:e@ . SEA -~ -208 PO - 15

2 ', SF - 35€ LA =50 .,

oeyOU CAN SEND THE TRUCKS AT ANY TIME TO ANY OF THE CITIES BY 3,

2TYPING ANY TWO OF THE ABBREVIATED CITY NAMES <E.G. LA SEA §

. 2MEANS TG SEND THE PRUCK FROM-LA TO SEA). HOWEVER. THERE VILL $
2BE A LIMITED NUMBER OF FULL-PAYING CUSTOMERS READY TO GO $
SBETWEEN ANY TW0O POINTS. THERE WILL ALSO BE SOME WHO WILL BE 3

SUILLING TO RENT AT A DI'SCOUNT (50% CUT IN PROFIT) AND AN S5

8§
\

2UNLIMITED NUMBER WHO.WOULD GO FREE (YGU LOSE '25%. OF IJORMAL 5.

oPROFIT). YOUR FULL-FARE PROFITS ARE AS FOLLOWS: -

- LA SF_ - s40e SF P - $60e€ ° PO SEA - $20

. 2DISCOUNT PROFITS ARE HALF OF THE ABOVE,, FREE LOADERS COST $
oYOU 2527 OF THE ABOVE, AND PROFITS ARE ACCUMULATIVE OVER THE $
2VARIOUS LEGS (E.G. LA SEA = $1200. ‘

a
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1FRAME 4.00 (Q)
2YLU CAN SEE WHERE YOUR TRUCKS ARE CURRENTLY LOCATED BY S
2TYPING THE WORD, 'TRUCKS' _JYOUR CURRENT ACCUMULATED EARNINGS $

TBCANBE SEEN BYWYYBING THE WORDS, *NET PROUFIT' (OR JUST 'NET'S. - s
2YOU WILL.SEE THE EARNINGS OF THE OTHER COMPANIES, TOG. S i °
- 2THUS, THERE ARE THREE ACGEPTABLE INPUTS:e 1> TRUCKS
. 2 =+ 2) NETe 3) CITY1 CITY2 CE.G« LA SF)’

2@ THE THIRD INPUT FORMAT WILL PRODUCE A REPURT OF THE NUMBER $
20F TRUCKS AVAILABLE TO BE SENT AND THE NUMBE2 OF PAYING $,
2CUSTOMERS TO .GO (BOTH FULL-FARE AND DISCOUNT)Y», THEN ASK 'HOUW S
2MANY TRUCKS ARE TO BE. SENT. CUSTOMERS WILL BE ASSIGNED TO $
2TRUCKS AT THE BEST INCOUME RATE.

/2@ THERE WILL BE SEVERAL IDENTICAL RENTAL COMPANIES ﬁhVVD s
. 2RENT1, RENT2, RENT3, ETC. YOU CAN CHOUOSE TO BE ANY ONE OF
2THEM. ALSU» YOU CAN DIAL MESSAGES TOU ANY OTHER CONPANY S

2BY NaME (USING CALC). . MAYBE YOU CAN STRIKE A BARGAIN OF S _
. 2SOME KIND WITH ANOUTHER COMPANY THROUGHE AN EXCHANGE ¥F S
2MESSACGES. DON'T WAIT TOO LONG THOUGH TO DECIDE HOW MANY S —
+2TRUCKS TO SEND AFTER YOU HAVE CHOSEN-A°*ROUTE BECAUSE PNOLFE° %
2CUMPANY MICGHT GRAR THE PAYING CUSTOMERS FIRST.
20YOUR GOAL IS TO EARN AS MUCH FROM RENTING THE TRUCKS AS S
2POSSIBLE. CUSTONMERS WILL GENERALLY BE MORE READILY AVAILABLE S
2AT THE LARGER CITIES. YOU MUST TRY TO HAVE TRUCKS WHERE THE s,

]

2PAYING CUSTOMERS ARE. HERE GUES. ) _ . .

(}%F AME 5.00 (P) . s . ‘
OF:@WHICH COMPANY DO YOU WANT TO BE’@ L ya
2C:I=13 C€:FETCH COM o
2L1: IF COMCI»>1) EQ O C4PRINT ° ';I-125') - RENT';I-12
2IF I' LS NUM+#12 C:I=I+1 B:Ll .
1FRAME 6,00 €Q) »

. 31 NUM/2+.5 LITHIN(VUM/Q- 5) -~ .

4-. R:CHOOSE §§>BMBER-
IFRAME 7.00 (D . _
2C:FETCH COM : "
21F COMCREBPONSE+12,1) N@Q Q, v

. 2F:THAT COMPANY'1S TAKENs CHOOSE ANOTHER. B:6

e

2ELSE C:COMCRESPUNSE+12,1)=TERMINAL C:PUT COM & .
2C:SET PROFIT=0 C:SET MATRIX(TRUCKS,4)
. 2C:SET MATRIX{(CHK,»NUM) C:SET MATRIX(CQUE,4,4) . ) Y

 2C:SET MATRIX(EARN»12) C:SET MATRIX(PRTY,12)

- \'ZCZTRUCKSQ1)=ARRQY(20:15:35:50) C:SET CO=TR(RESPOUNSE) —
2C:EARN(1)=ARRAY (20,80, 120,2 :60:10&80:60:40:120:100':40)
2C:PRTY(1)=ARRAY(+654+2543> . )-4:-\3:-5:-5:-8:-64-6:1).
2C:SET X=0 C:SET Y=0 C: SET z=0

~ -+ 2C:FUNCTION ENR(I)= SUM QUE(I:J) FORCJ=1,3)

M &
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(YN N 3' 7“:'\ .
““1 FRAME -8.00 €Q) ~ e -
2TRANSACTION? A N .
30 TEXT ON ) > ]
3A SEA PO )
3B 'SEA' SF ) ¢ -
3C .SEAa LA O
3D PO SEA v :
. 3E PO_SF o
. 3F PO'LA ~ e “
3G SF SEA ot
3H SF PO .
. 31 SF LA ,
3J LA SEA °
3K LA PO i
3L LA SF L, )
3M TRU -
3N NET . Y
3P saNn : ’
3@ LOS ' , 4
40 C:X=1 C:Y=1 C:Z=2 N ' * .
4B C:X=2 C:Y=1 C:Z=3 :
4C C:%=3 CiY=1l C:Z=4. . -
4D C:X=4 C:Y=2-Ciz=1 .
4E C:X=5 €:Y=2 C:2=3 ’ L
4F C:X=6 C:Y=2 C:Z=4- k .
4G C:X=7 C:Y=3 C:z=1 ' ot
‘4H C:X=8 C3¥=3 C:%=2 L . -
41 C:X=9 C:Y=3 C:2=4 , ot
4J C2X=10 C:Y=4 C:Z=] '
4K C:X=11 C:3Y=4 C:z=2 éQ L
4L C3X=12 C:Y=4'C:2=3 . ,
4M B:AVBL N
4N B:EARNINGS v .
© 4P R:IF YOU MEANT ‘SAN FRANCISCO»> TYPE 'SF' ‘

R

4Q R:IF YOU ‘MEANT LOS ANGELES
4" R.? o i ‘
IFQAM 9.00 (B ' vt

TYPE.

-

'LA' ‘ T

3

21F TRUCKS¢Y) EQ O F: : NO LRUCKS AVAIL%BLEo B: 8
A2END C:FETCH coMm )

21F TINE“COM(N

2c:

2C:COMCIL2) COM(132)+TR’Q2PRTY(I)MULT-COM(I»1))RAVD0M)F0R(I i

2Cs
2E

2F:

COM( Is13=CF

uT ‘coM 0 -

¥13,1)° €R UPDATE C: COV(NUM+13Ji5=TIME . \
I:1)+TR’(PRTY(I)MULT ~COMCI, I IYRANDOMIFORCI=1,12)

,C:TRUCKSCI) = TRUCKS(I)+OUE'I:1) FORCI®Y 5 4)
2C:QUECIsJ) = =QUEC I, J+ 1 FORCI=153 I=154) .
2C:PRINT TRUCKSCY)3 * TRUCKS AVAILABLE. '-covcx,1>s
‘2C:PRINT ' FULL~-FARE AND-"*3COM(X>2);
2F:CUSTOMERS ARE: READY TG Go.

YOU WANT TO SEND”

Ho" MA .

ISCOUN? 's
TRUCKS-DO™ $
. 8 .

°

~ ~




N

»
1 FRANE 10.00 (&) T ® -

31 ABSCTRCRESPOUNSE)) . ) : S
_ 4- F:CAN'T ACCEPT THAT NUMBER. B:8
1FRANE 11.00 (D) '
—21IF RESPONSE GR TRUCKS(Y)
_ 2F:DUN'T HAVE THAT MANY TRUCKS AVAILABLE. B:8
- 2END C:TRUCKS(Y)=TRUCKS(Y>-RESPOUNSE *
2C:QUECZ> J)=QUECZ> J)+R NSE FOR(J=ABS(Y-Z))

'2C:SET N1=RESPONSE C:FHTCE COM ,
2IF N1-GR COM(X>1) C:N1ECOMCX»1) . -
2END C:SET N2=RESPONSE-X1 . y
21IF N2 GR COM(X»2) C:Nd=COM(X»2) . .

2END C:SET N3=RESPUNSEtN1-N2.

. 2C:COMCX5 1Y=COM(X51)-NI1
DC:COMCCO+1252)=PRUFIT C:PU com B 8 .
1 FRAME, 12.00% (D) LABEL=AVBL
OF:8CITY AVBL. ENROUTE@-=o=- <-=-=-= =--- -
2C:ALIGN q_sr.A',e,zp.ucxscn,lo,zmcn,ls'
2C:ALIGN 'P0H',25TRUCKS(2),103ENR(2),518
2 2C:ALIGN 'SF',235TRUCKS(3)5105 ENR(3),18
2C:&LIGN 'LA',23TRUCKSC4),1035ENRC4),518
- 2C: TRUCKS(I)=TRUCKS(I)+QBE(I, 1) FORCI=1,4)" -~
. -~ 2C:QUECI,JY=QUECI,J+1) FOR(J=1,3 I=1,4> B8 ——
. 2F:@ COMPANY ZARNINGSE o mmmmmm  mam—emee C: FLTCH CoM
Z,C ALIGN. "Rn.NT':Q:I:T"S':lO:COM'I+12:2):\18 FOP(I—l:'\?UN)
2IF CHK(I) EQ COM(CI+12,]1) -FOR(I=1,NUM) B:8 .
SEND C:CHK(CI)=COMLI+12,1) FORCI=1,NUM)
SF:@COMPANY TERMINAL@=-=-=== -—-===-=-
\ 2C:ALIGN RENT',2,1,7,gﬂxc1),;a FORCI= 1,Nuw>
i DC:RENTI=COMC1351Y . - .
. - 2IF NUM GR 1 C:RENT2=COMC14,1) “
-, 2IF NUM GR 2 C:RENT3=COMC1551) \ ‘
. 2IF NUM GR 3 C3RENT4= comc46,1>, o L
" 2IF NUM GR 4 C:RENTS5=COM(17,1) .
. " . 2IF NUM GRS c RENT6=COMC1851) _ _ .
) 2IF NUM-GR 6 C:RENT7=COMC19,1) ) ,
o 2IF NUM GR 7 C:RENT8=COM(20,1) N
. 2END. B:8 oo .
5S3S T B

IFRAME 13.00 (D) LABELZEARNINGS .

-
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APPENDIX D - .

~
~

SAMPLE RUN OF DEMONSTRATION LESSON

P ad .’
ARE'YOU THE FIRST OF THE PLAYERS TO SIGN ON? = ’
’ . . ~ .
*YES" , - .
UK, INITIALIZED FOR A NEW GAME. ' p .

[
’ PR ]

. . 5 "‘
D YOU €ANT TO SEE THE RULES FOURTHE GAME?
« S~

-
2

*YES- . ) ¢ v
b} . - a
- YOU HAVE A TRUCK REN}AL COMPANY WHICH SERVES FOUR CITIES, INCLUDING LOS

ANGELES (LA¥QE?AN FRANCISCO (SF)> PORTLAND (P0O) AND SEATTLE (SEA)e ALL 4
START WVITH fSAME‘NUMBER-OFATRUCKSrDISTRIBUTED A FOLLOVS:
: SEA - 20 ’ . .

PO - 15 .

SF - 35 ®

' THE THIRD INPUT FURMAT WILL PRODUCE A REPHRT OF THE NUMBER -OF TRUCKS

.
-

Lsa - 50 ' ) ’

YOU CAN SEND THE TRUCKS AT ANY TIME TO ANY OF THE CITIES BY TYPING ANY
TWO .OF THE ABBREVIATED CITY NAMES (E.G. LA SEA MEANS TO SEND THE TRUCK
FROM LA f0 SEA). HOVEVER, THERE WILL BE A LIMITED NUMBER' OF I\ ,
FULL-PAYING CUSTOUMERS READY TO GO BETWEEN ANY TW6 POINTS. THERE WILL
ALSO BE SOME ¥HO WILL BE WILLING TO RENT AT A DISCOUNT (50% CUT IN
PROFIT) AND AN UNLIMITED NUMBER WHO %WOULD GO FREE (YOU LSE 25% OF

NORMAL PROFIT). YOUR FULL-FARE PRUFITS ARE AS FOLLOWS:- _ .
LA SF - %40 ] P ‘ 3 .7
"SF PO - $60 . . *»

PO SEA - 3820 o

DISCOUNT PROFITS ARE HALF OF THE ABOVE; FREE LOADERS' COST YOU 25% OF
THE ABOVE» AND PROFITS ARE. ACCUMULATIVE OVER THE VARIOUS LEGS (E.Ge A
SEA = $120). . c v ' :

QvyoU CAN SEE WHERE YOUR TRUCKS ARE CURRENTLY LOCATED BY TYPING THE WORDa.
*TRUCKS'. YOUR CURRENT ACCUMULATED EARNING§ CAN BE SEEN BY TYPING THE o
WORDSs 'NET PROFIT® (OR -JUST *NET")., YOU;SZEL SEE .THE EARNINGS OF THE
OTHERNGOUMPANIESs TOO. Tkps, THERE ARE THREE-ACCEPTABLE INPUTS}

1) TRUCKS - 3 . ot
2) NET | ° A
3) CITY! CITY2 (E.G. LA SFY

.
¥ -

R
-

AVAILASLE TO BE SENT AND THE NUMBER OF PAYING CUSTOMERS TO GO (BOTH
FULL~-FARE AND' DISCOUNT), THEN ASK HOW MANY TRUCKS ARE T0 BE SENT.
CUSTHMERS WILL BE/ASSIGNED TU TRUCKS AT THE BEST INEOME RATE. -
. : / -, ,, -
THERE WILL BE SEVERAL IDENTICAL RENTAL COMPANIES» NAMED RENT1, RENT2,
RENT3s, BTC. Y{QU CAN CHOOSE TO BE ANY ONE OF .THEM. ALS0O, YOU CAN DIAR
MESSAGES TO ANY/UTHER COMPANY BY NAME (USING CALC). MAYBE, YOU CAN
‘STRIKE A BARGAIN OF SOME KIND WYITH ANOTHER COMPANY THROUGH AN EXCHANGE
OF MESSAGES. UPON'T WAIT TOf, LONG THOUGH TO DECIDE HOW MANY TRUCKS TO
SEND AFTER YOU HAVE CHOSEN A RUUTE, BECAUSE ANOTHER COMPANY MIGHT GRAB ’
THE PAYING CUSTOMERS FIRSTs HERE GOES. : .. V

- Y & R

SRR o2 S




YHICH GOMPANY DJ YOU WANT TO BE?

1) - RENT!

T 2> - RENT2
- 3) - RENT3 © = —
4). - RENT4 ‘ ~
' *3 : \
TRANSACTION? \
! ¢ -/
! .
*NER-PROFITS 3
- ) { ~- .
r : S :0 ) 7 .
- RENT2 .5 a o - ’
.RENT3 S 0 .
_ RENT4 _ S 0
;‘\ \ . .
,COMPANY ~TERMINAL ,
4 \ (3%
g ooommem mmmmmees 3
L?‘RENTr 0 ‘ . . ¢
./ RENT2 o . \
I RENT3 1
/ RENT4 0 ,
TRANSACTION? g .
. ) L*:r' , >
- *TRUOTKS - - )
. ‘ —
CITY AVBL. °“ENROUTE .
e cmgbe  ce——- -
v SEA ‘20). D , -
. PO . 15" .0 \
.« SF ,.°35 s O . .
° . La_ 50 ‘ Ov -1
e AT G .
T’RANSAE I JNK ‘ |
. N - . ‘ Lt ’
*NET .=’ I\ .
i COMPANY  EARNI . . .
RENT! ..
.7 RENT2 .
A " RENT3 - -
- " RENT4 ’
I T ¢ f -
NN . .
” ‘..0 ' ,v': ‘ °
: / - 74 -
[t \ —_
j .
- ,[ ‘ . ’ \ ) 79 ’
O B A
) H LVt ) ., ":"i'/::’.il. ";,E,,"‘ - - - ) b .




. s v N ° -~ . ’_/’-_.-r
« - \ s"
o
. s ~ A .
'~ TRANSACTION? . " "¢ -
| "o A
*LOSSEA
IF YOU NT LOS ANGELES, T{PE 'La"'. §
*LA SEA \- . . T T i .
- 50 TRUCKS AVAILABLE. 11 FULL-FARE AND 5 DISCOUNT CUSTOUMERS ARE READY TO
GO. HOW MANY TRUCKS DO YOU-WANT TGO SEND?  ~ »
) . , Yy ) .
*11 . - .,
- : -
TRANSACTION? ) T
. ’ ! - - = _5. . .
xLa PR A e
v ? - /
*LA PO - . ' ‘
. 39 TRUCKS AVAILABLE. 2 FULL#FARE ANMS2 DISCOUNT CUSTOMERS ARE REABY TO
' GO:  HOW MANY TRUCKS.DO YOU WANT TO SEND? (
. .o . %
o . '\
. TRANSACTION?

ATRUCKS L ' ﬁ‘ﬁs
CITY AVBL. ENROGUTE ‘ )

- - - - an om oo om - e an oo - o -

SEA 20 1, : .
PO 15 2 . .
- SE 35~ o L - -
- LA 37 0
» .. TRANSACLION? : ‘ :
*SF SEA °

35 TRUCKS AVAILABLE. 3 FULL-FARE AND 8 DISCOUNT CUSTOI"'ERS ARE READY TO .
GOU. HOW MANY TRUCKS DO YOU WANT.TO SEND?/

%3 . ) s ‘
. ) B s
TRANSACTION? ° , _ .
- L)
) . < .
*TRUCKS ' .
. . u; 9 - . .
CITY AVBL. ENROUTE ) .
"""""' """""""" | ”
"\ SEa 31 , 3 — ) -
P? 17 0
" SF 32 0 . .
La. 37 _so
\. 3
k.4
( * e ’ =75 kN
) , “ .
* ) Iy . \90 . \

. . ' Yo,



TRANSACTION? . . oo .
*SEA’ SF s ‘ ¢
. 34 TRUCKS_AVAILABLE. 3 FULL-FARE AND 6 DISCOUNT CUSTUMERS ARE READY TO
- . Gb. HOWV MANY TRUCKS DO YOU WANT TQ SEND? . ' .o
¥ . '. ) »
4 *3 . ) N . " op e
- .- : : % 2 - .
TRANSACTION? Al . e . ’
. L} ) * R
*SEA LA . S
31 TRUCKS AVAILABLE. 1 FULL-FARE AND 12 DISCOUNT CUSTUMERS ARE READY'TO
GU. HOW MANY TRUCKS DU YOU WANT T SEND? * ‘
*1 . ' Y
< i ’
TRANSACTION? .
#5EA LA ‘ * v e . ‘e . \

30 TRUCKS QUQILABLE- O FULL-FARE AND 12 DISCOUNT .CUSTUMERS ARE READY TO
GO. HOV MANY TRUCKS DO YOU WANT TO SEND?

L 3

*0 3 ) -

e S y .
< TRANSACTION? ‘ - -— -
*P0, LA . ‘

17 TRUCKS AVAILABLE. 3 FULL-FARE AND 10 DISCAUUNT CUSTOUYERS ARE READY TO
Gle HON MANY TﬁUCKS DO YOU WANT TO SEND? o v ;
*3 y * .5 .

. ~ L%

” l T ’ . . /

TRANSACTION? ‘ ( - v

* s *SEA LA ) ° . )
: 30 TRUCKS AVAILABLE. O FULL-FARE AND 12 DISCOUNT CUSTOUMERS ARE READY TO

GU. HOW MANY TRUCKS DO YOU WANT- TO SEND? . R

v -
\]

’ .*.12 N " I . ' ﬁ g e .
TRANSACTIé;;\\ . . . ¢ == | o S
‘ . [ SN .
. *P{ LA .
Py 14 TRUCKS.AVAILABLE. 4 FULL-FARE- AND 15 DISCOUNT cusromsas ARE READY TO
N 3 R

.
. .~

"GO How MANY TRUCKS D& YhU uANT.{g\ssvnv

-




- N . ‘ 3 -~ .
, \ &~ Y . &\
N e , L
4 o ? “ N -~ .
' \,YTRANSACTI oN? o : R T i
i \ Lo ’ ‘ . ’ x
*TRUCKS - . .- ‘ e 2
'CITY AUBL. ENROUTE  ,' SN o
- o onma f—-zrc o-’----v-‘ L . . ‘ .
.®sEa .18 o’ : < - $ -
PO 10: .0 0 =v \ : ) '
.SF 35 -0 e M I -
¥ - ’ 5 v . M
LA .41 % .- of . : .c
L% )? ~ B N \ 3
'-’ 4 . °
TRANSACTIONZ ,& 5 . - \\
% 9<~18)¢10,+35+41+1 i ‘ ' C s \" :
.1g0 \ L ‘ .t -\
o . e . - i o ¢,
- "% tLA SEA RN CL ' & .2
57 TRUEKS AVAILABLE. FULL FARE AND 13 mscq)u.\'r cusromzas ARE, READY
TO GO.' HOY MANY TRUC S DO YGb UANT TO SEND? .
*10 . v);‘- . ’ /—\ ; o
o .. B .
RN . o ® -
TRANSACTION? ) y - . o ,
1 (‘.‘ . R -q - 7 "0' . q\l/ LY i :.’ .
*Sr SEA " o « . . \ - l
35 TRUCKS AVAILABLE. 5 FULL-FARE AND 28 Dy SCOUNT' CUSTOMERS ARE READY TU .
GU. HOW MANY TRUCKS DU YOU WANT TO SEND? "' ° .
' y oo ' oo e ‘e ¢
*3‘ t e ! 2 ' S !
< € e ’\,.: 9: ( ’ 'W\b{; . .l
~ TRANSACTIDN? . \ - . 2
*LA SF . ’ -
™\, 47 TRUCKS AVAILABLE. .18 FULL2 FARE AND 48 stcouvr CUSTUMERS ARE READY
TO GO. HOW MANY TRUCKS DO YOU WANT TO SEND?- ° L e .
~ = L * » R ] as »
. K18 " : \720 “ R
- . . R ~ v .
- TRANSACTION? . L - e . g
- . " . . . . d
*NET : A M B .
] v v ~ * .
covw\m ' EARNINGS - : . PO s S N
............... . . ' . ': (
L .
RENT1 S 0. . oo -
) Rama,.,z -0, Vv s
RENT3" 6980- . S
RENT4: S, . 0 - . .’ l 9
N , ' ° ~
p_.ﬁ' . £ "\ "L/i' 93"; » v \/ . N .
2 . \ a * o . - | . ‘: ‘.l
R ‘v . Y . . , ﬂ‘. '. o6
;&*"«:‘ . o “3‘
—— -77 - - ¢ . -— 4
. . ° » \ I3 . . ' ., .
. L \ L ) f_
[ . N ¥ . . b @ » ’ . -
’ B v c{ AN : "oy
foa . a . \ ’ : ’ e : . ".
& o i ° - - ¥ ot - Py —— X,
. ‘i-' ' - A ' ¢ ' 'Y, <l




. o * \ A P
o * ‘ ’ ' ° .'a t »
L. . ’ ~ .
[ ] . \/\‘. v ) - .
¢ 3y . . . . - . — )
*  TRANSACTION? . t ' »
. . v -!
* *TRUCKB .- , _ g )
V ch AVBL. ,ENROUTE., ° . . : 7
Tlne TIEee . i . ) o .
* e ' - et L, - VW
o SEA 18 . 43 . - . .
o Pa -, ‘10 ~ . O - , Voo SR
. SF 2 18 ' X :
"" Ln- 29 h ] 0 . 7 « . . . . PR *
. ’ . O ' . ) o v .. ’ . N . ‘ * ,
, *.  TRANSACTION? -~ - o Yoo, . ‘
- . -’ . - . - . "\ll -

*SEA LA . < ' - :
61 TRUCKS AVAILABLE: 2 FULL-FARE AND 16 DISCOUNT CUSTOMERS ARE: READY TO -
GJ. HOV HANY TRUCKS D YOU UANT TG SEND? ‘ ‘ oo

r«-wf—i:—-«*z—sg- —~ A _ . ) N oo / . . e ]
TRANSACTIONS ' ) ' .
%t N . ~ P R

. ) +SL° 'SF e ) ’ !
1 43 TRYCKS AVAILgBL_. 3 FULL+~FARE AND 10 DISCOU.\Q" cus:ovms ARE 'READY TO
- . GO. HOV MANY TRUCKS DU YOU WANT TO "'“\:D” . :

. ‘ ' ) ) ]
.*13 : . . ’ - ¢ —

TRANSACTI&N? . PR N <,
) ’ . . R A . ’ j
*SF, LA - e . ' ¢ o . '
20 TRUCKS AVAILABLE. 15 FULL-FARE AND 54 DLSCOUNT CUSTOUMERS ARE READY.
TO GO. -HOY¥ MANY TRUCKS DO YOU WANT TO SEND? ’ ‘ s .

N . ) . ) - i '
. %20 S .ot .. -8
- 2 o . l . y . . , c.l .. - .
TRaNsacTioN; o~ ¢ % - o
Q . ! . . \
oL srrueks : o . KON
: S Ce ) ' S N SN ¢
- CITY WAVUBL. ENROUTE o , -
< 3
mm=s= mmmesm smee—e- . o
L ‘. .8EA 30 - ,.0 : - ) . ‘ R .
kY ‘. . - - - - . - -
) . t.p:q. - 16 e i.A -0 - } i , i F} - s i , N )
' . SF T 0 . 13, s L " Y
* ] * - N -3
I LA 29 ., 38,' N e s - .. K . .t . y
. i A P “ . T } . )

<
" N D) .
L)
e
P N -
R e -
. “ -
<« L] » -
N
.. 13
.« < - ¢ - -~
. - » «
. v i . ) Y,
. N B -
- S : - ¥ 5 . . :
v . PEEE] . .
. > v
rde st . € .
R ‘ v o
w
- M - .
. .
. B ’

. ‘. - . - * -
T J - * g b ’ I

o

Y



TRANSACTION? ' - : ) 7

" %LA SF - S
67 TRUCKS .AVAILAGLE. 7 FULL-FARE AND 75 DISCOUNT CUSTOMERS ARE READY TO
GO HOL MANY raucxs DO YOU WANT TO SEND? . ,

*17' ' Ny . ' ‘ I
~ . TRANSACTION? L . y B

*TRUCKS ' ’ ‘ : PN ~ y

s
4 © °

.-, CITY AVBL. .ENROUTE P ; N
W= YL S g . . - o
‘s*c'ﬁso
P0 10
SF 13
. La 450

”»

TRANSACTION? N . . :

o*

o

*NET . o . ) ~ J-

v ’ v . I N > ‘a .

: g . . .
- CH¥PANY EARNINGS - a

.
- . - - - - - -

s
RENT2 °S : .

RENT3 * s’ 10000 ‘ ] , - .
RENT4 S ' .

TRAxSACTrqﬁ? . = S \\\\\‘ o




